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INTRODUCTION 


This  publication  is  the  sixth  of  a  series  dealing  with 
descriptions  of  types  of  the  principal  varieties  of  vege- 
tables grown  in  the  United  States.  It  is  published  in 
response  to  the  needs  of  seedsmen,  produce  merchants, 
vegetable  canners,  and  growers  for  an  adequate,  ac- 
curate, and  generally  accepted  description  of  varietal 
characteristics.     The  sustained  interest,  generous  coop- 


eration, and  constructive  criticisms  of  these  groups  have 
immeasurably  helped  the  Department  and  the  cooper- 
ating State  experiment  stations  in  initiating  and 
carrying  forward  this  work.  The  authors  gratefully 
acknowledge  the  assistance  given  them  by  the  above- 
mentioned  agencies  and  by  their  colleagues  and 
associates. 


i  The  names  of  the  joint  authors  who  collaborated  in  the  several  States  are  listed  according  to  the  alphabetical  order  of  the  names  of  the  cooperating  institutions, 
publication  represents  the  work  of  all  the  authors,  aided  by  the  criticisms  and  suggestions  of  the  various  agencies  referred  to  herein. 
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OBJECT  AND  RESULTS  OF  TYPE  STUDIES 


As  the  title  suggests,  the.  object  of  this  publication 
is  to  describe,  as  accurately  and  definitely  as  possible, 
the  general  characteristics  of  the  most  important 
varieties  of  garden  beets  {Beta  vulgaris  L.)  grown  in  the 
United  States  at  the  time  this  study  was  made 
(1931-35).  Insofar  as  possible,  information  is  also 
given  on  the  relative  importance  of  varieties  for  specific 
purposes  and  geographical  regions,  then  resistance  to 
diseases  and  insects,  and  their  reaction  to  different 
environments. 

As  the  better  plants  were  selected  for  description 
and  illustration,  these  descriptions  are  somewhat  ideal- 
istic and  in  that  sense  a  standard  of  perfection  to  be 
sought  after,  rather  than  a  description  of  the  better 
stocks  as  they  existed  at  the  time  this  work  was  done. 
Illustrations  of  random  samples  from  the  most  uni- 
form stock  of  each  variety  available  are  presented  to 
indicate  the  nature  and  degree  of  variation  between  it 
and  the  type  or  standard  description. 

It  is  hoped  that  these  descriptions  may  serve  as  a 
standard  for  varietal  identification,  classification,  and 
nomenclature.  Such  a  catalog  of  characteristics  of 
the  principal  or  standard  varieties  should  prove  of 
value  in  many  ways  to  all  persons  interested  in  the 
crop,  from  the  seed  producer  to  the  vegetable  con- 
sumer. 

Provided  with  a  knowledge  of  the  salient  features  of 
each  variety,  the  ultimate  user,  whether  seedsman, 
canner,  grower,  or  shipper,  will  be  able  to  intelligently 
determine  the  best  variety  for  his  particular  needs. 
This  intelligent  selection  should  tend  to  concentrate 
demand  on  the  most  valuable  varieties  and  to  reduce 
the  demand  for  inferior  ones,  resulting  in  the  gradual 


elimination  of  the  latter  from  the  trade.  The  local 
seed  merchant  could  soon  reduce  his  list  of  varieties  to 
those  best  suited  to  his  locality  and  thereby  eliminate 
a  number  of  unprofitable  items  from  his  catalog  and 
his  store.  Reduction  in  number  of  varieties  would  also 
enable  the  seed  producer  to  devote  more  time  and 
attention  to  the  comparatively  few  important  varieties, 
with  consequent  improvement  in  the  quality  of  com- 
mercial stocks. 

By  making  it  possible  to  identify  or  classify  varieties 
by  reference  to  a  standard  variety  or  type,  the  practice 
of  renaming  standard  varieties  or  substituting  other 
varieties  with  incorrect  labeling  will  be  discouraged. 
If  all  stocks  of  a  given  variety  name  conform  to  the 
standard  or  type  herein  described,  the  buyer  can  order 
by  name  with  confidence  that  the  desired  type  will  be 
secured.  It  is  highly  desirable  to  establish  such  confi- 
dence. The  introduction,  acceptance,  and  use  of 
valuable  new  varieties  and  strains  may  be  facilitated  by 
indicating  then  points  of  difference  from  or  superiority 
over  the  standard  variety  that  they  resemble  most 
closely.  Plant  breeders  will  also  be  interested  in  the 
ensemble  of  characters  that  constitute  the  principal 
varieties  and  may  have  direction  given  to  their  efforts 
by  a  study  of  the  importance  of  different  characteristics. 

Acceptance  of  these  descriptions  as  type  standards 
and  attainment  of  the  desirable  objectives  outlined 
above  is  entirely  dependent  on  the  voluntary  action  of 
everyone  concerned.  The  intense  interest  exhibited  in 
the  work  and  the  splendid  spirit  of  cooperation  evi- 
denced on  all  sides  augur  well  for  speedy  consummation 
of  the  informal  cooperation  necessary  to  achieve  these 
objectives. 


SUPPLEMENTAL  VARIETAL  DESCRIPTIONS  CONTEMPLATED 


Since  the  initiation  of  this  work  a  number  of  new 
and  distinct  strains,  varieties,  or  types  have  been 
introduced  to  the  trade  but  have  not  been  sufficiently 
tested  to  warrant  their  acceptance  as  principal  varieties 
at  this  tune.  Some  have  been  compared  with  principal 
varieties,  under  the  heading  Similar  Variety.  If,  in 
the  future,  a  number  of  these  new  introductions  are 
sufficiently  different  to  warrant  principal  status,  it  is 
planned  that  a  separate  publication  describing  the  new 
standard  types  will  be  issued. 

To  warrant  a  new  varietal  name,  the  plant  introduced 
should  be  different  in  one  or  more  easily  recognized  or 
easily  determined  characters  and  preferably  should 
contain  some  characteristic  of  superiority  over  existing 
varieties.  Mere  difference  in  a  minor  character  should 
not  be  considered  sufficient  reason  for  a  new  name. 

On  the  other  hand,,  a  new  and  distinct  improvement 
should  be  recognized  as  such  by  giving  the  introduction 


a  new  name  rather  than  by  gradually  substituting  it 
under  the  name  of  a  standard  variety,  a  practice  that 
invariably  leads  to  confusion  and  distrust.  Morse. 
Detroit  variety  of  beet  is  an  example  of  a  stock  or  strain 
sufficiently  distinct  to  warrant  the  new  name,  although 
it  is  still  being  sold  in  a  great  many  instances  under 
the  old  name  of  Detroit  Dark  Red. 

It  should  not  be  inferred  that  this  list  of  principal 
varieties  meets  perfectly  all  the  possible  requirements 
of  the  trade.  A  careful  study  of  the  descriptions  will 
reveal  the  desirability  of  many  improvements  in  the 
present  varieties  that  can  and  will  probably  be  made 
in  future  varieties.  Rather  than  impede  progress  in 
the  development  of  new  varieties,  an  unbiased  catalog 
of  characters  should  stimulate  the  production  of  better 
varieties  by  establishing  the  standards  to  which  they 
may  be  compared  and  by  pointing  out  the  strong  and 
weak  points  of  the  present  varieties. 


DESCRIPTIONS   OF  TYPES    OF   PRINCIPAL   AMERICAN    VARIETIES    OF   RED    GARDEN   BEETS 


METHODS  OF  PROCEDURE 


The  present  list  of  beet  varieties  (Flat  Egyptian, 
Crosby  Egyptian,  Light  Red  Crosby,  Early  Wonder, 
Detroit  Dark  Red,  Morse  Detroit,  Ohio  Canner,  and 
Long  Dark  Red)  covers  between  85  and  95  percent  of 
the  acreage  of  garden  beets  grown  in  the  United  States, 
according  to  reports  submitted  by  seed  growers  and 
dealers  at  the  date  the  work  was  started,  and  contains 
all  of  the  important  varieties  grown  in  any  section  of 
the  country.  Seed  of  the  best  available  stocks  of  these 
varieties  was  secured  from  domestic  and  European  seed 
growers  through  the  vegetable  research  committee  of 
the  American  Seed  Trade  Association. 

In  order  to  avoid  bias  for  any  particular  strain 
during  these  studies,  sources  of  the  material  were  not 
divulged;  each  strain  earned  only  a  variety  name  and 
number.  After  the  first  season's  work,  one  strain  was 
selected  on  which  the  records  were  taken  each  season. 
The  same  seed  was  used  by  all  collaborators  throughout 
a  3-year  period.  Observations,  measurements,  and 
work  outlines  were  uniform,  having  been  previously 
agreed  upon  by  the  workers  in  the  various  locations. 

The  following  descriptions  are  based  on  the  results 
obtained  from  two  crops  (winter-spring)  grown  at 
Weslaco,  Tex.,  during  1931-32  and  1932-33;  three 
crops  (one  spring  and  two  winter-spring)  grown  at 
Winter  Haven,  Tex.,  during  1931-33;  three  spring- 
crops  grown  at  Davis,  Calif.,  during  1931-33;  five 
crops  (three  spring  and  two  fall)  grown  at  Baton 
Rouge,  La.,  during  1931-33;  five  crops  (three  spring 
and  two  fall)  grown  at  Norfolk,  Va.,  and  seven  crops 
(five  spring  and  two  fall)  grown  at  the  Arlington 
Experiment  Farm,  Arlington,  Va.,  and  at  the  United 
States  Horticultural  Station,  Beltsville,  Md.,  (both 
near  Washington,  D.  C.)  during  1931-35.  The  last 
2  years'  work  at  Arlington  and  Beltsville  were  devoted 
to  a  survey  and  to  a  comparison  of  more  recent  stocks 
and  strains  with  those  used  for  the  first  3  years'  work. 

The  manuscript  and  figures  have  been  critically 
reviewed  by  all  the  collaborators  and  also  by  most  of 
the  major  American  beet  breeders  and  seed  producers. 
As  the  descriptions  are  based  on  actual  stocks  in 
existence  at  the  time  this  work  was  done,  the  acceptance 
by  this  group  most  qualified  to  judge  should  be  suffi- 
cient authority  for  establishing  these  as  standards  or 
type  descriptions  for  the  principal  varieties.  Although 
all  of  the  plants  of  any  stock  of  any  variety  did  not 
meet  the  standard  herein  described,  the  percentage 
that  did  attain  the  standard  was  sufficiently  high  in 
the  better  stocks  to  be  commercially  acceptable,  as 
shown  in  the  illustrations  of  random  samples.  The 
task  of  determining  the  intended  type  was  therefore 
relatively  easy. 


Seed  was  also  obtained  of  Crimson  Globe  and  Early 
Blood  Turnip  varieties,  but  the  samples  submitted 
contained  such  a  wide  range  of  different  t\pes  that  it 
was  impossible  to  determine  the  desired  type,  and  work 
with  these  varieties  was  discontinued  at  the  end  of  the 
first  year. 

The  choice  of  names  in  this  publication  has  been 
influenced  by  priority,  descriptiveness,  brevity,  popu- 
larity, or  use.  The  present  forms  have  been  retained, 
instead  of  shorter  forms,  to  prevent  any  misunderstand- 
ing. Where  names  now  used  for  these  varieties  in 
seedsmen's  catalogs  differ  from  these  standard  names, 
it  is  suggested  that  the  old  name  be  enclosed  in  pa- 
rentheses following  the  standard  name  in  order  to  ac- 
quaint the  purchasers  with  the  change  in  name.  After 
a  few  years,  the  listing  of  the  old  name  may  be  dis- 
continued. 

Synonyms  were  obtained  from  Ritchie  (%4),2  Tracy 
{29),  unpublished  Bureau  of  Plant  Industry  records  for 
1921,  and  trial-ground  records  of  American  seedsmen 
who  have  so  kindly  made  their  notes  available  to  the 
authors.  No  attempt  was  made  to  determine  the 
synonomy  of  the  names  listed  in  the  hundreds  of  retail 
seedsmen's  catalogs  and  price  lists.  Unless  it  was  an 
integral  part  of  the  varietal  name,  the  seedsman's  name 
was  omitted  in  the  fist  of  synonyms.  Where  the  same 
name  occurs  as  a  synonym  under  two  varieties  it  is  an 
inchcation  that,  in  at  least  one  instance,  different  types 
have  been  used  under  the  same  name. 

Every  effort  was  made  to  provide  optimum  growth 
conditions  at  the  different  locations  by  the  use  of  proper 
fertilization,  irrigation,  and  cultural  methods.  Plants 
were  spaced  3  inches  apart  in  the  rows  with  ample  space 
between  rows  for  uncrowded  development  of  the  foliage. 

It  is  felt  that  the  range  in  environmental  conditions 
was  sufficiently  wide,  considering  the  different  locations 
and  seasons  hi  which  the  crops  were  grown,  to  provide 
a  fair  sample  of  the  weather  conditions  under  which 
garden  beets  are  grown  in  the  United  States. 

Plant  characters,  such  as  habit,  leaf  color,  leaf  shape, 
etc.,  were  noted  several  times  prior  to  harvest.  The 
detailed  notes,  measurements,  aim  color  readings  on 
which  the  type  descriptions  are  based  were  made  at 
prime  marketable  stage  of  development  as  a  bunching 
beet.  The  diameter  at  which  the  roots  were  considered 
prune  marketable  for  bunching  differed  slightly  accord- 
ing to  shape,  as  pointed  out  in  the  descriptions. 

As  soon  as  the  majority  of  the  plants  in  the  row  had 
attained  prime  marketable  diameter,  leaf  characters 
and  plant  habit  were  noted.  The  amount  of  root  above 
ground,  height,  and  spread  of  20  to  50  plants  typical 

1  Italic  numbers  in  parentheses  refer  to  Literature  Cited,  p.  57. 
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of  the  variety  and  of  prime  marketable  size  were  then 
measured.  The  work  was  done  while  the  plants  were 
in  a  turgid  condition,  usually  in  the  morning. 

Plants  with  misshapen  or  offtype  roots  were  dis- 
carded and  additional  typical  plants  pulled  until  the 
desired  number  was  obtained.  These  plants,  typical 
for  both  foliage  and,root,  were  then  taken  to  the  labora- 
tory and  thoroughly  washed.  The  plant  weight  and 
neck  diameter  were  obtained,  after  which  the  foliage 
was  cut  off  at  the  base  of  the  oldest  turgid  petiole  and 
weighed.  A  count  of  the  number  of  leaves  over  2 
inches  in  length  was  then  obtained,  and  one  of  the  long- 
est normally  developed  leaves  was  selected  from  each 
plant  for  measurement,  shape  notes,  and  color  readings. 

As  soon  as  the  data  from  the  leaves  had  been  obtained, 
data  on  root  weight,  shape,  size,  etc.,  were  recorded. 
After  the  external  features  of  the  roots  had  been 
described,  they  were  cut  through  the  greatest  diameter 
and  the  internal  characters  of  color,  texture,  flavor,  etc., 
recorded. 

Root-color  readings  were  made  on  washed  roots  while 
the  surface  was  still  wet  or  moist.  Specimens  repre- 
senting the  average  were  selected  for  color  readings, 
although  less  complete  notes  were  also  made  on  the 


color  of  the  extremes.  Leaf-color  readings  were  made 
on  the  unwilted  specimens  that  gave  the  mass  color 
effect  in  the  field  (the  largest  leaves).  All  color  names 
given  in  this  publication  are  from  A  Dictionary  of 
Color  (17);  all  readings  were  made  in  the  laboratory 
under  light  from  a  north  window  and  followed  as 
closely  as  possible  the  procedure  suggested  for  making 
color  comparisons. 

Photographic  records  were  also  obtained  wherever 
possible.  In  order  to  study  variation  due  to  environ- 
mental effects,  a  random  sample  of  the  same  strain 
grown  at  different  locations  was  selected  for  photo- 
graphing. Only  those  beets  that  were  misshapen 
owing  to  insect  or  mechanical  injuries  or  those  too 
small  or  too  large  were  discarded.  All  other  beets  were 
retained  as  they  were  pulled,  in  the  order  in  which  they 
grew  in  the  row,  until  the  desired  number  had  been 
obtained.  To  show  the  change  in  shape  with  age,  all 
uninjured  roots  were  retained  in  the  sample,  regardless 
of  diameter.  Although  all  the  photographs  could  not 
be  published  ha  this  report,  they  were  useful  to  refer  to 
in  preparing  the  type  descriptions  and  the  discussion 
on  the  effect  of  environmental  factors  on  varietal 
characteristics. 


DEFINITIONS 


First  usable. — When  the  majority  of  the  roots  of  the  "turnip" 
or  globe-shaped  varieties  reach  2  inches  in  diameter  and  the  long 
variety  1%  inches  in  diameter  they  are  first  usable. 

Plant  height. — The  distance  from  the  soil  surface  in  the  row 
between  the  plants  to  the  highest  point  reached  by  any  of  the 
foliage  is  the  plant  height. 

Plant  spread. — The  greatest  distance  between  the  ends  of 
turgid  attached  leaves  on  opposite  sides  of  the  plant. 

Leaf  number. — All  leaves  over  2  inches  in  length. 

Petiole  length. — Petiole  length  is  measured  from  the  base 
to  the  point  where  petiole  and  blade  wing  is  1  cm.  in  width. 

Petiole  diameter. — Diameter  in  same  plane  as  blade  of  leaf, 
measured  at  midlength. 

Petiole  thickness. — Diameter  at  right  angle  to  petiole  diame- 
ter and  measured  at  the  same  point. 

Petiole  channel. — The  concave  surface  of  petiole  (side  nearest 
growing  point)  is  called  the  petiole  channel. 

Blade  width. — Greatest  distance  at  right  angle  to  midrib 
when   blade  is  flattened   out. 


Blade  margin. — Refers  to  blade  surface  at  the  periphery. 
Blade  edge. — Refers  to  the  outline  of  the  blade. 
Neck  diameter. — Neck  diameter  is  the  distance  between  points 
of  attachment  of  the  outermost  turgid  petioles  on  opposite  sides. 

Neck  length. — Neck  length  is  the  vertical  distance  from  the 
point  of  attachment  of  the  outermost  turgid  petiole  to  the 
lowest  leaf  scar. 

Shoulder  of  root. — That  portion  above  the  point  of  greatest 
diameter. 

Root  length. — Root  length  is  the  distance  from  the  base  of 
succulent  petioles  to  that  point  on  the  base  or  taproot  one-half 
inch  in  diameter  for  flat,  oblate  round,  or  top-shaped  varieties 
and  one-fourth  inch  in  diameter  for  long  varieties. 

Oblate  root  shape. — Flattened  at  top  and  bottom  with 
rounded  sides. 

Top-shaped  root. — One  with  square  or  rounded  shoulder  and 
conical   or  tapered   base. 


IMPORTANT  CONSIDERATIONS  IN  COMPARING  BEET  VARIETIES  OR  STRAINS  WITH  TYPE 

DESCRIPTIONS  OR  STANDARDS 


Since  the  greatest  value  of  these  descriptions  wdl 
probably  be  as  a  standard  by  which  to  judge  or  com- 
pare new  or  commercial  varieties  or  strains  of  beets, 
great  care  should  be  taken  to  provide  proper  conditions 
for  valid  comparisons.  Cognizance  should  be  taken 
of  the  variations  to  be  expected,  as  pointed  out  in  the 
section  on  the  effect  of  the  environment.  Two  or 
more  strains  of  several  standard  varieties  should  be 
included  in   test  plots  to  serve  as  a  measure  of  the 


variation  produced  by  the  particular  set  of  growth 
conditions  encountered. 

All  strains  to  be  compared  should  be  planted  on  the 
same  day  and  given  identical  cultural  conditions  most 
likely  to  lead  to  the  production  of  a  good  commercial 
crop.  The  plot  or  field  selected  should  be  as  uniform 
in  soil  type  and  fertility  as  possible,  and  sufficient 
fertility  should  be  provided  for  normal  growth. 

Two  or  three  rows,  each  20  to  30  feet  long,  located 
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in  various  sections  of  the  plot,  are  likely  to  give  more 
reliable  comparisons  than  a  single,  longer  row.  Where 
a  critical  comparison  of  yield  is  desired,  plots  of  sufficient 
size  and  number  should  be  so  arranged  that  the  results 
may  be  analyzed  statistically. 

The  rows  should  be  far  enough  apart  so  that  the 
leaves  do  not  overlap  in  the  space  between  rows. 
Thinning  to  3  or  4  inches  apart  in  the  row  should  be 
done  while  the  plants  are  still  small. 

A  part  of  each  row  or  rows  should  be  pulled  for  com- 
parison as  soon  as  the  roots  reach  prime  marketable 
stage  of  maturity  for  bunching  purposes.  The  rest  of 
the  plants  should  be  left  for  another  month  or  until 
they  reach  then  maximum  or  mature  size.  At  least 
25  normally  developed  plants  should  be  available  for 
each  comparison  and,  wherever  possible,  actual  meas- 


urements and  color  readings  should  be  the  basis  of 
comparison.  Counts  of  the  number  of  misshapen  or 
offtype  plants  (not  typical  of  the  variety  in  which 
they  occur)  and  a  brief  description  of  the  offtype  or 
unusual  plants  should  also  be  included  in  the  report 
or  characterization  of  the  stock  strain,  or  variety  being 
tested. 

Color  comparisons  should  be  made  with  clean  roots 
or  foliage,  preferably  under  cover  and  with  light  from 
a  north  window.  Root  sections  should  be  kept  moist 
when  they  are  being  compared  with  the  color  plate  in 
this  publication  or  with  A  Dictionary  of  Color  (17). 

Obviously,  all  characteristics  of  the  plant  should  be 
carefully  studied  and  considered  before  identification 
or  characterization  is  attempted.  Beet  varieties  usually 
differ  from  one  another  in  more  than  one  character. 


INFLUENCE  OF  ENVIRONMENT  ON  PLANT  AND  VARIETAL  CHARACTERISTICS 


Because  of  daily  fluctuations  in  the  different  com- 
ponents comprising  the  environment,  it  is  extremely 
difficult,  if  not  impossible,  to  accurately  determine  the 
value  or  influence  of  any  given  factor  of  the  environ- 
ment in  experiments  conducted  under  field  conditions. 
For  that  reason  the  following  discussion  and  summaries 
are  largely  based  on  the  results  of  experiments  con- 
ducted under  controlled  conditions  by  other  workers 
where  the  effect  of  a  given  factor  could  be  carefully 
studied.  Only  a  brief  summary  is  given  of  cited  work, 
as  interested  readers  may  consult  the  original  articles. 
Mention  is  also  made  of  effects  observed  during  the 
course  of  these  type-book  studies,  and,  wherever 
possible,  the  environmental  complex  thought  to  be 
responsible  is  described. 

INFLUENCE  OF  ENVIRONMENT  ON  RATE  OF  GROWTH 
OF  FOLIAGE 

Because  the  leaves  of  beet  plants  are  sometimes  used 
for  food  the  effect  of  environmental  factors  on  the  rate 
of  growth  of  the  foliage  is  important.  In  greenhouse 
studies  growth  in  length  of  leaf  was  found  to  be  greater 
when  the  seedlings  3  or  mature  transplanted  roots  4  of 
the  Crosby  Egyptian  variety  were  grown  in  a  warm 
house  (70°  to  80°  F.)  than  when  grown  at  a  medium 
temperature  (60°  to  70°  F.).  Growth  at  50°  to  60° 
was  slower  than  at  60°  to  70°.  In  another  experi- 
ment (3)  seedlings  of  different  ages  made  less  growth 
in  a  cold  house  (40°  to  50°  )  than  at  60°  to  70°. 

In  seedlings  grown  in  wet  soil  (49  percent  of  water- 
holding  capacity)  the  increase  in  leaf  length  was  most 

3  Murray,  H.  E.    the  effect  of  some  environmental  factors  on  the  color 
and  growth  of  garden  beets.    Unpublished  thesis,  Cornell  University.    1929. 

4  Magruder,  Rot.    the  effect  of  length  of  storage  period,  storage  tem- 
perature, growing  temperature,  and  length  of  day  on  the  growth,  seed 

STALK,  AND  FLOWER  DEVELOPMENT  OF  MATURE  GARDEN  BEETS.     Unpublished  thesis, 

Cornell  University.    1930. 


rapid  for  the  first  few  weeks  but  was  then  surpassed 
by  the  plants  in  the  medium-soil-moisture  plot  (34 
percent).  The  leaves  on  the  medium-soil  -moisture  plot 
were  longer  than  those  on  the  dry  plot  (23  percent) 
in  most  instances  at  the  date  of  harvest.3 

The  use  of  electric  light  from  5  to  10  p.  m.  daily  in 
addition  to  the  normal  daylight  period  of  10  to  12  hours 
increased  the  length  of  leaf  at  harvest  time  in  all  three 
soil -moisture  plots  in  the  cool  house,  and  in  the  high 
and  medium-soil-moisture  plots  in  the  medium-tempera- 
ture house.  In  the  warm  greenhouse  the  additional 
light  had  practically  no  effect  on  foliage  elongation.5 
The  same  period  of  additional  illumination  increased 
the  rate  of  leaf  elongation  made  by  mature  trans- 
planted roots  when  grown  in  the  cool,  medium,  or 
warm  greenhouses.6 

INFLUENCE  OF  ENVIRONMENT  ON  WEIGHT  OF 
FOLIAGE 

The  greatest  weight  of  foliage  (on  marketable-size 
roots)  was  produced  at  temperatures  between  50°  and 
60°  F.,  and  there  was  very  little  difference  in  average 
weight  of  leaves  per  plant  produced  at  60°  to  70°  and  at 
70°  to  80°.  The  leaves  also  constituted  the  greatest 
percentage  of  the  total  plant  weight  in  the  50°  to  60° 
greenhouse.5 

The  weight  of  foliage  of  Light  Red  Crosby  produced 
in  92  days  in  the  fall  and  early  winter  in  a  greenhouse 
maintained  between  56.8°  and  63.9°  F.  (average 
temperature  of  59.9°)  was  about  2.3  tunes  as  large  as 
that  produced  with  the  temperature  range  between 
64.0°  and  75.4°  (average  of  71.2°).7 

5  See  footnote  3. 

6  See  footnote  4. 

7  Pino,  A.  L.  a  study  of  the  table  beet  in  an  attempt  to  discover  the  con- 
ditions, climatic  and  cultural,  which  cause  its  discoloration.  Unpublished 
thesis  for  M.  S.  degree,  Mich.  State  College.     1928. 
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Murray  8  found  that,  in  general,  a  greater  weight 
of  tops  of  Crosby  Egyptian  was  produced  in  the  soils 
with  moisture  at  34  percent  of  water-holding  capacity 
than  at  49  or  23  percent. 

Pino  9  and  Chroboczek  (3)  found  foliage  growth  to  be 
roughly  proportional  to  the  amount  of  water  applied 
to  plants  in  small  pots  in  the  greenhouse. 

The  amount  and  proportion  of  the  major  fertilizing 
elements  applied  to  greenhouse  and  field  crops  have 
been  found  8  9  (26)  to  have  a  marked  effect  on  the 
weight  of  foliage  produced  by  table  or  red  beets. 
Nitrogen  is  probably  the  most  effective  element  in 
producing  foliage  but  of  course  must  be  accompanied 
by  adequate  amounts  of  the  other  essential  elements  to 
produce  maximum  growth. 

INFLUENCE  OF  ENVIRONMENT  ON  PLANT  HABIT, 
BLADE,  AND  PETIOLE  CHARACTER 

Leaves  of  Crosby  Egyptian  beets  grown  in  a  50°  to 
60°  F.  greenhouse  in  fertile  soil  had  relatively  short, 
thick,  straight,  erect  petioles  with  thick,  heavily 
savoyed  or  bullate,  relatively  broad  blades  as  con- 
trasted with  plants  grown  at  70°  to  80°  that  had  long, 
slender,  drooping,  and  curved  petioles  with  thin, 
almost  smooth  or  flat-surfaced,  relatively  narrow 
blades.  Leaves  of  plants  grown  at  60°  to  70°  were 
intermediate  in  these  characters.10 

In  addition  to  the  color  changes  on  the  blade  dis- 
cussed on  this  page  and  the  smaller  size  attained,  certain 
nutritional-element  deficiencies  cause  marked  changes 
in  the  character  of  the  plant  and  leaves.  Boron  de- 
ficiency is  evidenced  by  the  early  death  of  a  large 
number  of  the  older  leaves,  shortened  petioles  of  the 
younger  leaves  with  later  development  of  black  or 
brown  ladderlike  scabby  lesions  on  the  inside  or  con- 
cave surface  of  the  petiole,  distorted  leaf  blades  due  to 
early  death  of  small  scattered  areas  or  spots,  and  the 
eventual  death  of  the  terminal  bud  (14,  19,  28).  Beets 
markedly  deficient  in  magnesium  produce  less  foliage 
than  normal  plants,  and  it  is  more  ragged  and  puckered 
in  outline  (2). 

Distance  between  plants  and  the  season  of  the  year 
in  which  they  are  grown  also  affect  plant  habit.  The 
leaves  are  more  erect  when  the  plants  are  close  together 
than  when  the  leaves  do  not  touch  those  of  neighboring 
plants.  Fall-grown  plants  are  more  compact  than 
spring-grown,  and  frosts  in  late  fall  cause  a  weakening 
of  the  petioles  that  results  in  the  plants  becoming  pro- 
gressively flatter  in  habit  as  successive  frosts  occur. 
Measurements  of  largest  leaf  per  plant  show  a  tendency 

8  See  footnote  3,  p.  5. 
"  See  footnote  7,  p.  5. 
1,1  See  footnote  4,  p.  5. 


in  some  varieties  for  fall-grown  leaves  in  the  Northern 
States  to  be  relatively  narrower  than  those  of  the 
spring  crop.  Increased  soil  moisture  and  slightly 
higher  temperatures  seemed  to  be  the  factors  responsible 
for  the  more  slender  growth  of  blades  in  1933  as  com- 
pared with  blades  grown  in  1932,  as  shown  in  plates  3, 
13,  20,  28,  and  35.  Length  of  day  and  soil  type  were 
the  same  in  both  years,  but  the  average  mean  tempera- 
ture for  the  first  45  days  of  1933  was  2°  F.  higher  and 
rainfall  3.10  inches  more  than  in  1932. 

INFLUENCE  OF  ENVIRONMENT  ON  BLADE  AND 
PETIOLE  COLOR 

Although  the  progressive  change  in  color  of  the  blades 
of  the  varieties  of  garden  beet  described  herein  is 
normally  from  light  green  to  dark  green  to  dark  red 
to  yellow  to  brown  with  the  maturity  of  the  plant,  the 
stage  in  the  plant's  growth  and  the  order  in  which 
these  changes  occur  may  be  greatly  influenced  by 
environmental  conditions.  High  temperatures,  by 
hastening  maturity,  cause  an  earlier  reddening  and 
subsequent  death  of  the  blade  than  medium  tempera- 
tures.10 A  change  from  a  medium  to  a  low  temperature 
or  the  occurrence  of  several  mild  frosts  soon  results  in 
dark-red  or  bronzed  foliage  on  plants  of  all  sizes  and 
varieties  (3,  11).  Fall-grown  crops  in  the  Northern 
States  and  winter-grown  crops  in  California  and  the 
Southern  States  frequently  have  so  much  bronzing  or 
reddening  of  the  foliage  because  of  low  temperatures 
just  before  harvest,  as  to  be  objectionable  on  the 
market.  The  market  prefers  green  foliage  to  contrast 
with  the  red  of  the  roots. 

Premature  reddening  of  the  blade  may  also  be  caused 
by  a  deficiency  of  nitrogen  (3,  28),  phosphorus  (28), 
magnesium  (2,  28),  or  manganese  (11,28),  or  by  a  very 
low  level  of  soil  fertility  8  or  moisture.  High  acidity 
in  the  soil  also  produces  small  red  foliage  (13).  A 
deficiency  of  iron  results  in  chlorosis  (yellowing)  of  the 
young  center  leaves  (28). 

Observations  in  the  greenhouse  and  in  the  field 
indicate  that  the  depth  of  color  of  the  petiole  is  affected 
by  the  same  factors  and  in  the  same  way  as  the  redden- 
ing of  the  blades. 

INFLUENCE  OF  ENVIRONMENT  ON  ROOT  WEIGHT 

A  growing  temperature  of  between  50°  and  60°  F. 
produced  larger  Crosby  Egyptian  roots  (by  weight) 
than  temperatures  of  60°  to  70°  and  of  70°  to  80°  in 
Murray's  experiments.8  The  roots  from  the  70°  to 
80°  greenhouse  were  smaller  on  an  average  than  those 
from  the  60°  to  70°  house.  Pino,9  growing  Light  Red 
Crosby  in  the  greenhouse  in  the  fall  and  early  winter, 
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found  that  the  average  root  weight  of  plants  grown  at 
56.8°  to  63.9°  was  20  percent  greater  than  that  of  those 
grown  at  64.0°  to  75.4°. 

In  general,  Murray  "  found  that  the  heaviest  roots 
were  produced  in  soils  of  medium-moisture  content. 

Pino,  using  Light  Red  Crosby  grown  in  6-inch  pots 
in  the  greenhouse  at  an  average  temperature  of  71.2° 
F.  during  the  fall  and  early  winter,  found  that  heavy 
watering  produced  roots  over  twice  as  heavy  as  those 
receiving  the  usual  amount  of  water.  Watering  barely 
sufficient  to  prevent  wilting  produced  a  weight  of  root 
about  half  that  of  the  normally  watered  plants.  Chro- 
boczek  (3)  obtained  essentially  the  same  residts  with  the 
Crosby  Egyptian  variety  in  small  pots  in  the  green- 
house. 

The  average  application  of  3.1  acre-inches  of  water 
per  crop  of  Crosby  beets  in  addition  to  rainfall  during 
the  spring  and  fall  at  Ames,  Iowa,  (10)  resulted  in 
increases  in  yield  of  roots  from  104  to  127  percent,  with 
a  3-year  average  of  approximately  120  percent. 

Early  Wonder  beets  grown  in  sand  culture  in  the 
greenhouse  at  different  nitrate-nitrogen  levels  pro- 
duced larger  roots  with  16  hours  of  light  daily  than  with 
10  hours  at  any  of  the  three  stages  of  maturity  at  which 
they  wTere  harvested  (21,  22). 

Fertilizer  experiments  conducted  in  different 
States  "  12  (5,  7,  15,  16,  20,  21,  22,  26)  and  over  rather 
long  periods  of  time,  all  indicate  that  the  garden  or 
table  beet  requires  large  amounts  of  readily  available 
plant  food  to  produce  maximum  development  of  roots 
in  the  shortest  time.  The  optimum  amount  and  ratio 
of  nitrogen,  phosphoric  acid,  and  potash  are  influenced 
by  the  soil  type,  soil  acidity,  and  the  factors  mentioned 
above. 

More  space  available  for  growth  (distance  between 
rows  or  plants  in  the  row)  has  resulted  ha  faster  grow  th 
but,  beyond  certain  limits,  has  reduced  total  yield  per 
unit  area  (26). 

INFLUENCE  OF  ENVIRONMENT  ON  PLANT  WEIGHT 

As  there  is  a  very  close  parallel  between  the  weight  of 
the  foliage  and  the  weight  of  the  root,  factors  that  have 
a  simflar  effect  on  both  would  have  the  same  effect  on 
plant  weight.  No  further  reference  is  made  in  this 
section  to  those  experiments  (described  on  pp.  5  and  6) 
where  data  are  presented  for  foliage  and  roots  sepa- 
rately. In  a  number  of  experiments,  however,  the 
entire  plant  constitutes  the  harvest  unit. 

The  ratio  and  amount  of  nitrogen,  phosphoric  acid, 
potash,  and  manure  that  will  produce  the  largest 
plants  depends  on  sod  type,  previous  treatment, 
rotation  followed,  season  of  year,  amount  of  moisture, 

11  See  footnote  3,  p.  5. 

12  See  footnote  7,  p.  5. 


and  many  other  factors,  and  must  be  determined 
experimentally  for  each  location  (4,  5,  6,  7,  12,  15,  16, 
22,  28). 

A  number  of  elements  besides  nitrogen,  phosphorus, 
and  potash  have  been  shown  to  be  limiting  factors  hi 
the  field  in  the  production  of  table  beets.  In  Rhode 
Island  (11)  applications  of  manganese  sulfate  have 
increased  size  when  no  visible  deficiency  symptoms 
were  apparent  on  the  control  plots.  On  some  of  the 
calcareous  glade  sods  of  Florida  (25)  the  addition  of 
manganese  is  essential  for  the  production  of  normal 
beets.  In  the  sandier,  well-drained  sods  of  the  Nor- 
folk truck-crop  district,  it  is  recommended  that  a  sod 
reserve  of  500  to  700  pounds  per  acre  of  magnesia  be 
budt  up  to  prevent  abnormalities  resulting  from 
magnesium  deficiency  and  that  it  be  maintained  by 
the  addition  of  magnesia  in  the  fertilizer  or  in  the  lime- 
stone applied  in  the  amount  of  50  to  100  pounds  per 
acre  per  year  (2).  Boron  has  also  been  shown  to  be  a 
limiting  factor  in  beet  production  in  certain  soils  in 
New  York  (19)  and  Michigan  (14). 

Sod  acidity  is  a  very  important  factor  to  be  con- 
sidered in  obtaining  size  typical  of  the  several  beet 
varieties  (13).  New  Jersey  (1)  recommends  that  the 
soil  be  nearer  pH  7.0  than  pH  6.0.  Plots  with  a  reac- 
tion of  pH  7.65  produced  by  magnesian  limestone 
yielded  more  beets  than  one  of  pH  6.83.  Rhode  Island 
(10)  recommends  that  the  reaction  be  kept  below  pH 
7.0  to  prevent  manganese  deficiency,  which  decreases 
size  even  though  visible  symptoms  are  not  present- 
On  Long  Island  (30)  the  number  of  marketable  plants 
and  their  average  weight  was  very  rapidly  reduced  as 
the  sod  became  more  acid  than  pH  5.8.  On  an  Illinois 
dark-colored  silt  loam  with  a  limestone  requirement  of 
2  to  2}i  tons  per  acre,  the  use  of  2  tons  of  limestone 
every  3  years  did  not  result  in  increased  growth  (16), 
whereas  in  another  location  (15)  with  a  sod  of  about 
pH  6.0  the  use  of  3  tons  of  limestone  over  an  8-year 
period  increased  the  yield  about  20  percent.  Experi- 
ments in  Virginia  (13)  have  shown  that  at  the  pH  at 
which  beets  are  injured,  aluminum  becomes  markedly 
soluble  in  the  sod  solution.  Abundant  phosphates  and 
organic  matter  tend  to  counteract  the  aluminum 
toxicity  of  acid  sods. 

DEVELOPMENTAL    HISTORY  OF  SHAPE    IN    GARDEN- 
BEET  ROOTS 

Although   the   ultimate   shape   of   the   beet   root  is 
largely  determined  by  hereditary  factors,  the  shape  is 
also  influenced  by  the  environmental  conditions  under 
which  it  develops  and  varies  with  the  stage  of  growtl 
at  which  it  is  observed   (age  and  size).     As  a  back 
ground  for  the  discussion  of  the  effect  of  environment 
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on  root  shape,  the  following  brief  statement  is  made  of 
the  changes  observed  with  increase  in  size  and  age. 

In  typically  flat  varieties,  the  very  small  roots  are 
wedge-shaped  or  long  conic,  and  as  they  reach  usable 
size  (three-fourths  to  1  inch)  they  become  nearly  round 
or  short-top  shaped  because  of  faster  growth  in  the 
horizontal  direction.  Growth  in  this  direction  con- 
tinues at  a  greater  rate  than  growth  in  length,  with 
the  result  that  as  the  root  increases  in  diameter  it 
becomes  relatively  flatter,  i.  e.,  the  ratio  of  diameter 
to  depth  becomes  larger,  until  mature.  (See  pis.  17, 
18,  23,  24.) 

Flat  Egyptian  becomes  increasingly  lobed  as  it  in- 
creases in  diameter,  owing  to  the  unequal  growth  of 
secondary  cambiums.  (See  pi.  3.)  Renewed  growth 
following  cessation  clue  to  any  condition  other  than  low 
temperature  usually  results  in  the  formation  of  an  en- 
largement above  the  original  root  (3).  If  the  secondary 
growth  is  rapid  the  enlargement  may  be  round  and  of 
the  same  diameter  as  the  root,  but  if  secondary  growth 
is  slow,  the  enlargement  may  be  conical,  terminated  by 
a  tuft  of  leaves. 

In  oblate,  round,  and  oval-snaped  varieties  the  early 
stages  follow  the  same  plan  as  in  the  flat  varieties  but 
involve  increase  in  diameter  over  a  greater  vertical 
length.  Increase  in  diameter  is  greatest  near  the  top 
of  the  root  at  the  beginning  and  progresses  toward  the 
taproot.  Thus,  mature  round  roots  are  progressively 
long  top-shaped,  short  top-shaped,  ovate,  and  round 
with  increase  in  age  and  diameter. 

The  increase  in  diameter  of  half-long  and  long  vari- 
eties likewise  takes  place  first  near  the  top  of  the  root 
and  then  progresses  downward.  In  certain  varieties 
of  these  types,  growth  in  length,  although  slower  than 
in  diameter,  actually  increases  the  length  of  the  root 
above  ground.  In  spring-grown  crops,  the  death  of 
the  older  leaves  during  the  long  period  required  to 
mature  these  varieties  results  in  the  formation  of  a 
conical  neck  not  usually  found  in  the  fall-grown  crops 
or  in  those  in  which  most  of  the  leaves  are  retained  in 
vigorous  condition. 

It  becomes  very  important,  therefore,  for  the  breeder 
to  know  the  desired  shape  and  the  diameter  at  which 
the  beet  is  to  be  harvested.  He  must  also  take  into 
account  the  effect  of  environmental  factors  on  shape 
in  order  to  proceed  intelligently  with  the  selection  of 
mother  beets  produced  under  different  environmental 
conditions. 

INFLUENCE  OF  ENVIRONMENT  ON  ROOT  SHAPE 

A  study  of  factors  affecting  the  shape  of  Morse 
Detroit  (27),  based  on  a  large  number  of  measurements, 
showed  that  small  roots  were  longer,  more  top  shaped, 
and  have  thicker  taproots  in  proportion  to  their  equa- 


torial diameter  than  large  roots.  Therefore,  no  satis- 
factory study  of  environmental  influences  on  beet  roots 
can  be  made  on  random  samples  unless  the  size  of  root 
is  taken  into  account. 

This  same  study  showed  that  roots  grown  in  heavy 
clay  soil  were  longer  and  had  thicker  taproots  than 
those  grown  in  deep  sandy  soil.  Soils  that  bake  upon 
drying  and  those  containing  stones  and  coarse  organic 
matter  are  known  to  result  in  misshapen  roots,  as  is 
also  too  close  spacing  hi  the  row. 

Thompson's  data  on  the  influence  of  season  of 
growth  (at  the  Arlington  farm  and  the  Horticultural 
station  at  Beltsville)  indicate  that  the  roots  from  crops 
grown  in  the  fall  and  early  winter  tended  to  be  longer 
and  have  thicker  taproots  proportionately  than  crops 
grown  in  the  spring  and  early  summer.  Additional 
evidence  to  support  this  conclusion  is  furnished  in 
plates  4,  8,  10,  12,  19,  and  25  for  this  and  other  varie- 
ties. Other  unpublished  photographs  and  data  from 
the  same  and  other  locations  show  the  same  tendency 
when  beets  are  grown  under  similar  conditions,  i.  e., 
decreasing  temperatures  and  length  of  day  with  pos- 
sible moisture  shortage  during  the  early  part  of  the 
growing  season. 

Thompson  found  no  significant  differences  in  any  of 
three  shape  indices  to  be  due  to  great  extremes  in  the 
rate  of  fertilizer  application.  He  also  concluded  that 
although  significant  measurable  differences  were  ob- 
tained, variations  in  shape  are  not  great  except  when 
the  crops  are  grown  under  wide  extremes  of  soil, 
climatic,  and  seasonal  conditions. 

The  amount  of  soil  around  the  developing  plant 
greatly  altered  the  shape  of  Light  Red  Crosby  roots  in 
Pino's  experiments.13  In  one  lot  soil  was  kept  pulled 
up  around  the  shoulders  or  crown  and  in  another  was 
pulled  away.  The  roots  from  the  covered  plot  were 
more  nearly  square  across  the  shoulders  and  relatively 
shorter  in  length  than  those  in  the  uncovered  plot  (ratio 
of  depth  to  diameter  of  covered  0.88,  and  of  uncovered 
1.05).  In  a  later  planting  in  which  the  differential 
treatment  started  at  an  earlier  stage  of  development 
the  roots  showed  a  tendency  to  tapered  shoulders. 

All  the  varieties  grown  at  Davis,  Calif.,  had  more 
tapered  bases  and  larger  taproots  than  those  grown  at 
Baton  Rouge,  Norfolk,  Arlington,  or  Beltsville  during 
the  same  season  of  the  year.  (See  pis.  15,  16.)  The 
same  effect  but  to  a  lesser  degree  was  observed  in  the 
crops  grown  during  the  winter  and  early  spring  at 
Weslaco  and  Winter  Haven,  Tex.  At  the  Texas  and 
California  locations  it  was  necessary  to  irrigate  by  the 
furrow  method,  and  it  is  entirely  possible  that  soil- 
moisture  conditions  may  be  responsible  for  at  least 
part  of  the  observed  difference  in  shape.     Although 


>3  See  footnote  7,  p.  5. 
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every  effort  was  made  to  supply  sufficient  water  for 
normal  rapid  growth,  it  is  possible  that  during  certain 
periods  the  roots  may  not  have  been  able  to  absorb 
moisture  as  rapidly  as  it  was  given  off  by  leaves  into 
the  arid  air.  Then,  too,  the  smaller  amount  of  moisture 
available  in  the  upper  soil  layers  may  cause  a  greater 
development  of  the  taproot  than  hi  more  humid  regions. 
Periods  of  water  shortage  during  the  early  growth  of 
the  fall  crop  at  Arlington  and  Beltsville  are  very  com- 
mon and  may  be  part  of  the  cause  of  larger  taproots 
and  rounder  shoulders  than  in  spring  crops  where 
moisture  is  rarely  a  limiting  factor  to  growth.  (See 
pis.  4,  8,  10,  12,  19,  25.) 

At  Davis  it  has  been  observed  that  the  crops  that 
were  planted  in  January  or  early  in  February  (as  these 
were)  and  made  their  early  growth  under  rather  low 
temperature  conditions  have  a  heavier  taproot  than 
those  planted  somewhat  later.  The  fall  crops  usually 
planted  in  late  August  or  early  September  and  making 
their  early  growth  under  rather  high  temperature  con- 
ditions also  have  finer  taproots  than  the  early  planted 
spring  crop.  Slow  growth  caused  by  low  temperature 
and  moisture  may  be  the  unfavorable  factors  respon- 
sible for  the  misshapen  roots  grown  in  California  in  1 933. 
(See  pis.  16,  27.) 

INFLUENCE  OF  ENVIRONMENT  ON  FLESH  COLOR 

To  the  consumer  and  certainly  to  the  canner,  flesh 
color  is  very  important.  The  consumer  wants  the 
cooked  beets  to  have  a  uniform  or  very  slightly  zoned 
dark-red  color,  and  this  is  only  possible  when  the 
colored  zones  are  dark  in  color  and  wider  than  the  white 
or  light-colored  zones.  A  knowledge  of  the  factors 
influencing  color  formation  is,  therefore,  very  im- 
portant. 

In  Murray's  experiments  14  in  the  greenhouse  with 
Crosby  Egyptian,  the  plants  grown  at  50°  to  60°  F. 
contained  the  lowest  and  the  plants  in  the  70°  to  80° 
temperature  the  highest  percentage  of  poorly  colored 
roots.  Light  Red  Crosby,  however,  produced  slightly 
better  color,  i.  e.,  less  white  flesh,  hi  the  roots  grown  at 
an  average  temperature  of  71.2°  (range  of  64.0°  to 
75.4°)  than  at  59.9°  (range  of  56.8°  to  63.9°).  This 
difference  in  results  may  be  due  to  a  difference  in  the 
pigments  contained  in  the  two  varieties,  for  Light  Red 
Crosby  has  orange-red  or  vermilion  colored  zones 
whereas  Crosby  Egyptian  has  dark  purplish-red 
colored  ones. 

The  effects  of  different  soil-moisture  levels  on  root 
color  in  Murray's  "  and  in  Pino's  15  work  were  contra- 
dictory and  inconsistent. 

"  See  footnote  3,  p  5. 
15  See  footnote  7,  p.  5. 


Reducing  the  intensity  of  the  light  by  shading  with 
cheesecloth  had  no  effect  on  root  color  in  Pmo's  experi- 
ments. He  did  find,  however,  that  twice  as  many  well- 
colored  roots  of  Light  Red  Crosby  were  produced  in 
plots  in  which  the  soil  had  been  pulled  away  from  the 
developing  root  as  in  those  in  which  the  soil  had  been 
pulled  up  aroimd  the  developing  root  or  in  which  level 
cultivation  had  been  practiced. 

Growers,  canners,  and  investigators  (9)  have  known 
for  a  long  time  that  the  season  of  the  year  at  which  the 
crop  was  grown,  the  kind  of  weather  encountered,  and 
length  of  time  hi  the  field  all  had  an  effect  on  flesh 
color.  In  the  Northern  States  crops  grown  in  the 
spring  have  poorer  color  than  those  grown  in  the  fall. 
Plates  6,  20,  and  26  illustrate  clearly  the  differences 
observed  hi  1935  at  Beltsville.  Other  spring-grown 
crops  contained  more  white  flesh  than  this  one,  making 
the  comparison  more  marked.  The  color  plate  (pi.  30) 
also  shows  not  only  the  relative  width  of  the  different 
colored  zones  but  the  difference  in  depth  of  color  that 
is  probably  due  to  a  greater  concentration  or  more  of 
the  pigment  in  the  cells.  Excessive  or  heavy  rains 
following  a  dry  period  during  a  season  of  increasing 
temperatures  have  resulted  hi  poor  color.  On  the  other 
hand,  rains  during  the  late  summer  or  early  fall  when 
temperatures  are  usually  decreasing  have  resulted  hi  an 
increase  in  depth  or  amount  of  color  in  beets  for  canning. 
An  extra  2  to  4  weeks  in  the  field  in  the  fall,  with  the 
usual  amount  of  rainfall,  also  usually  results  in  better 
color,  probably  because  of  the  accompanying  decrease 
in  temperature. 

River-bottom  silty  loam  soils  have  been  reported  (9) 
to  produce  better  colored  roots  than  many  upland  soils, 
and  muck  soil  of  cattail  or  similar  formation  when 
cropped  for  a  number  of  years  will  produce  darker 
colored  beets  than  muck  soils  more  nearly  virgin  in 
nature. 

In  general,  it  has  been  observed  that  the  largest  roots 
in  a  harvest  on  any  given  date  are  usually  the  poorest 
in  color  (contain  the  most  white  flesh),  and  the 
smallest  roots  are  the  best  in  color.  The  differences 
are  greatest  in  the  spring-grown  crops. 

A  deficiency  of  any  element  or  of  water  that  would 
slow  down  the  utilization  of  carbohydrates  in  new 
growth  would  be  expected  to  result  in  their  accumula- 
tion and  increase  pigment  formation.  Low  tempera- 
tures result  in  carbohydrate  accumulation  through  a 
reduction  in  the  rate  of  utilization  in  growth  and  in 
respiration.  Better  color  in  roots  allowed  to  remain 
longer  in  the  field  in  the  fall  is  probably  the  result  of 
lower  temperatures.  Lower  temperatures  are  also 
probably  the  important  factor  in  cases  where  a  rain  i; 
thought  to  be  responsible  for  increased  color,  as  lower 
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temperatures  usually  accompany  and  follow  rainfall, 
especially  in  the  fall. 

Now  that  a  rapid  chemical  method  has  been  devised 
(18)  for  accurately  determining  the  quantity  of  betanin 
(the  conspicuous  red  anthocyanin  pigment)  present  in 
beet  roots,  a  more  accurate  analysis  of  the  factors 
influencing  color  formation  in  the  root  will  be  possible. 

INFLUENCE  OF  ENVIRONMENT  ON  FLESH  QUALITY 

High  quality,  to  the  consumer,  means  tender  texture, 
succulence,  pleasing  flavor,  deep-red  color,  and,  in  some 
instances,  ability  (i.  e.,  storage  ability)  to  retain  these 
qualities  until  used.  In  order  to  be  crisp,  succulent, 
and  free  from  fiber  (woody  tissue)  it  is  necessary  that 
growth  be  rapid.  Any  factor  discussed  in  the  preceding 
sections  that  greatly  reduces  the  rate  of  growth  is 
liable  to  result  in  tough,  woody,  or  stringy  roots. 
Factors  affecting  color  have  also  been  discussed  on 
page  9.  The  amount  of  nitrogen  in  the  roots  of 
garden  beets  increased  with  the  amount  supplied  in 
the  soil  (26).  The  mineral  content  of  the  roots  is  also 
influenced  greatly  by  the  conditions  under  which  they 
are  grown. 

Crist  (8),  using  Detroit  Dark  Red  beets,  found  that 
the  fertilizers  that  produced  the  largest  yields  also  pro- 
duced plants  that  were  more  succulent,  i.  e.,  they  had 
more  water  per  gram  of  dry  matter  and  they  lost  their 
water  more  slowly  after  harvesting  than  unfertilized 
plants  or  those  fertilized  with  only  a  single  fertilizer 
material.  This  fact  is  especially  important  to  the 
long-distance  shipper  of  bunched  beets. 

INFLUENCE  OF  ENVIRONMENT  ON  ANNUAL  SEEDERS 
IN  GARDEN  BEETS 

Under  certain  combinations  of  environmental  factors, 
beets  may  produce  seedstalks  and  flowers  the  first  grow- 


ing season  instead  of  the  desired  edible  root  (3).  Con- 
tinuous low  temperatures  (below  50°  F.)  during  ger- 
mination or  in  later  stages  of  growth  did  not  induce 
flowering  in  plants  that  later  were  grown  at  a  tempera- 
ture above  70°.  If,  however,  the  plants  were  grown 
for  30  days  or  longer  below  50°,  then  at  temperatures 
between  60°  and  70°,  all  of  the  plants  produced  seed- 
stalks  instead  of  edible  roots.  Plants  grown  contin- 
uously at  temperatures  above  70°  did  not  produce 
seedstalks  and  those  grown  at  60°  to  70°  produced 
only  a  small  percentage  of  seedstalks  when  grown  under 
normal  light  conditions. 

Increasing  the  light  period  by  artificial  illumination 
at  night  increased  the  speed  of  seedstalk  appearance  in 
cool  temperatures  and  the  percentage  of  plants  with 
seedstalks  in  the  60°  to  70°  F.  temperature  range. 
Continuous  illumination  at  temperatures  above  70° 
enabled  some  plants  to  produce  seedstalks,  whereas  8 
hours  of  light  was  sufficient  at  temperatures  of  50°  or 
lower.  Freezing  injury  delayed  seedstalk  appearance. 
Checking  the  growth  of  the  young  plants  by  drought, 
removing  all  or  part  of  the  foliage,  pruning  the  roots 
at  transplanting  time  or  later  in  the  row  in  the  field 
did  not  result  in  seedstalk  formation.  Hastening  the 
growth  by  supplying  sufficient  water  and  nitrogen  and 
by  providing  other  conditions  favorable  for  vigorous 
growth  increased  the  tendency  to  produce  seedstalks 
in  plants  grown  under  suitable  temperature  and  light 
conditions. 

The  age  of  the  seedling  at  the  time  it  encounters  the 
low  temperature  is  an  important  factor  in  producing 
annual  seeders.  The  older  the  plants  when  exposed  to 
low  temperatures,  the  greater  the  percentage  that 
produced  seedstalks.  Age  is  more  important  than 
size. 
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Page  11,  Tahle  1,  The  diameter  to  depth  ratio  of  the  Long  Dark  Hed 
Variety,  should  read  ,21  -  .31. 
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DISTINGUISHING  VARIETAL  CHARACTERISTICS 

The  principal  characteristics  of  the  varieties  of  beets  described  in  this  publication  are  given  in  table  1. 

Table  1. —  Use  and  distinguishing  characteristics  of  the  principal  varieties  of  mature  red  garden  beets 
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Variety 


Flat  Egyptian 

Crosby  Egyptian. _ 
Light  Red  Crosby. 

Early  Wonder 

Detroit  Dark  Red- 
Morse  Detroit 

Ohio  Canner 

Long  Dark  Blood. 


Chief  uses 


Home,  market 

do 

...do 

Market,  home 

Canning,  market,  home. 

Canning,  market 

....do 

Home,  market 


Season 


Very  early. 

Early 

do 

...do 

Midseason. 

do 

Late 

do 


Leaves 


Foliage 


Height 


Inches 
10-12 
12-15 
12-15 
12-15 
12-14 
10-12 
11-13 
18-24 


Color  change 


Reddens  early 

Reddens  midseason. 

do 

do 

Reddens  late 

do 

Reddens  midseason. 
Reddens  early 


Neck 
diameter . 


Inches 
'■'i.-l-'io 

1'1,,-lMf. 

l'i.,-l"i,-, 

7s-lU 

lMe-lMs 
1-2 


Mature  root 

Variety 

General  shape 

Depth 

Diameter 

to  depth 

ratio 

Shoulder  shape 

Base  shape 

Skin  color 

Flesh  color 

Zone  prominence 

Flat  Egyptian 

Crosby  Egyptian... 
Lieht  Red  Crosby 

Flat      

Inches 

iy>-m 

2J,4-23/i 

2%-VA 

2U-2H 

2-2K> 
8-12" 

1.55-1.85 

1.25-1.5 

1. 25-1.  5 
1. 05-1.  30 

.  90-1.  06 

1.00-1.30 

1.10-1.40 
3.  2  -4.  8 

Square  to  slightly 

rounded. 
do 

.do 

Square  to  slightly 

rounded. 
Slightly    flattened 

to  round, 
do 

Dark  purplish  red-. 

Medium    purplish 

red. 
Orange  red ... 

Dark  reddish  pur- 
ple. 
do 

Distinct. 

Oblate  to  short  top 

Oblate 

Deep  oblate  to  round.. 

Round  to  oval..   .     .. 

Deep  oblate  to  round. . 

Oblate  to  deep  oblate. . 
Long, slender . 

Do. 

Orange  red -  .. 

Do. 

Early  Wonder . 

Detroit  Dark  Red 

Rounded 

Round  to  slightly 

sloping. 
Square  to  rounded. 

Rounded. 

Sloping 

Rounded.  . 

Round  to  slightly 

tapered. 
Slightly    flattened 

to  round. 

do 

Pointed 

Medium    purplish 

red. 
Maroon  red. 

Dark  purplish  red.- 

do 

do 

Dark  reddish  pur- 
ple. 
Dark  red..  . 

Do. 
Indistinct. 

Morse  Detroit.     ... 

Ohio  Canner 

Long  Dark  Blood  .. 

Dark  purplish  red_. 

Dark  red _  _ 

do 

Do. 

Very  indistinct. 
Indistinct. 
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A.     Roots  flat,  skin  dark  purplish  red,  flesh 
dark   reddish   purple   with   distinct 
zones. 
A. A.     Roots  not  flat. 

B.     Roots  oblate  to  deep   oblate  to 
short  top-shaped. 
C.     Skin  dark  purplish  red,  flesh 
dark    red    with    indistinct 
zones. 
C.C.     Skin   not  dark   purplish 
red. 
D.     Skin    medium    purplish 
red,  flesh  dark  reddish 
purple    with    distinct 
zones. 
D.D.     Skin     orange     red, 
flesh    orange   red 
with     distinct 
zones. 
B.B.     Roots  not  oblate. 


Flat  Egyptian. 


Ohio  Canner. 


Crosby   Egyptian. 


Light  Red  Crosby. 


Roots  oval  to  round  to  deep 

oblate. 
D.     Skin  dark  purplish  red, 
flesh  dark  purplish  red 
with  indistinct  zones. 
D.D.     Skin  not  dark  pur- 
plish red. 
E.     Skin    medium    pur- 
plish    red,     flesh 
dark  reddish  pur- 
ple with   distinct 
zones. 
E.E.     Skin       maroon 
red,  flesh 
dark  red  with 
indistinct 
zones. 
C.C.     Roots    long,    skin    dark 
purplish  red,  flesh  dark 
red      with      indistinct 
zones. 


Morse  Detroit. 


Early  Wonder. 


Detroit   Dark  Red. 


Long  Dark  Blood. 
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FLAT  EGYPTIAN 


BRIEF  CHARACTERIZATION 


The  earliest  variety  and  is  still  used  to  a  limited  extent  in  home  and  market  gardens. 

Very  early  maturing  with  short  foliage  that  soon  turns  red,  and  with  flat,  somewhat 
lobed,  dark  purplish-red  roots  with  concentric  zones  of  narrow  white  and  broad  dark  purplish- 
red  flesh. 


ADAPTABILITY  AND  USE 

Flat  Egyptian  (pi.  1)  is  the  most  widely  used  variety 
for  forcing  in  hotbeds  and  coldframes  because  of  its 
small  foliage  and  earlhiess,  but  it  has  been  displaced 
in  the  shipping  sections  by  Crosby  Egyptian  and 
Early  Wonder,  which  are  smoother,  deeper,  and  only 
a  few  days  later  in  reaching  marketable  size.  After 
Flat  Egyptian  reaches  2  inches  in  diameter  it  has  a 
tendency  to  become  lobed  or  irregular  hi  cross  section 
and  to  crack  or  split  on  the  bottom.  Used  to  a  limited 
extent  for  the  production  of  baby  beets  for  canning, 
as  it  assumes  a  nearly  round  shape  at  a  smaller  diameter 
and  in  a  shorter  number  of  days  than  other  varieties. 

SEASON 

Early  maturing,  the  majority  of  roots  reaching  2 
inches  (5  cm.)  in  diameter  hi  41  to  55  days  from  date 
of  seedling  emergence  from  soil  when  grown  as  an 
early-spring  or  early-fall  crop  in  the  Northern  States, 
and  hi  60  to  70  days  as  a  late-winter  to  early-spring 
crop  hi  the  Southern  States  and  California  and  as  a 
late-fall  crop  hi  the  Northern  States.  To  reach  2%  to 
3  inches  (6.3  to  7.6  cm.)  in  diameter  requires  from 
46  to  60  days  from  date  of  seedling  emergence  when 
grown  as  an  early-spring  and  an  early-fall  crop  in  the 
Northern  States,  and  70  to  85  days  as  a  late-winter 
to  early-spring  crop  in  the  Southern  States  and  Cali- 
fornia and  as  a  late-fall  crop  in  the  Northern  States. 

PLANT  " 

(PL  2) 

Medium  size;  when  roots  reach  2%  to  3  inches  (5.7  to 
7.6  cm.)  hi  diameter  the  average  plant  weight  ranges 
from  5.2  to  7  ounces  (150  to  200  gm.)  depending  on 
relative  development  of  foliage;  usually  9%  to  12 
inches  (24  to  30  cm.)  high  under  average  conditions 
with  a  spread  of  12  to  16  inches  (30  to  40  cm.)  or  1.2 
to  1.6  times  as  wide  as  tall. 

LEAVES 

(Pis.  2  and  3,  A  and  3,  B) 

Few  to  medium  in  number,  typically  between  11  and 
15  with  seldom  less  than  8  or  more  than  18;  average 

16  For  discussion  of  the  effect  of  environment  on  plant  characters  see  p.  5. 


weight  ranges  from  2.6  to  3.5  ounces  (75  to  100  gm.) 
under  ordmary  conditions  of  growth  but  may  be  twice 
as  large  under  extremely  favorable  conditions;  consti- 
tute from  40  to  55  percent  of  the  total  plant  weight. 

BLAOE 

Young  growth  typically  light  green  hi  color,  about 
Calla  Green  (22  L4)17,  but  darkening  to  Art  Green  (22 
L  7)  and  Cedar  Green  (23  L  5)  with  increased  age;  with 
approaching  maturity  becomes  heavily  stippled  and 
eventually  suffused  with  reddish  purple  (54  L  4,  55  H  6, 
or  56  L  3).  Small,  average  length  ranging  from  534 
to  7  inches  (14  to  18  cm.),  with  shortest  blades  on  f all- 
grown  crops;  average  width  ranging  from  4  to  534 
inches  (10  to  13  cm.);  length-to-width  ratio  varies 
from  1.3  to  1.7  with  the  narrowest  leaves,  relatively 
speaking,  being  produced  in  the  fall-grown  crop  in  the 
Northern  States.  Ovate  to  narrow  ovate  hi  shape; 
rounded  to  slightly  pointed  tip;  slightly  tapered  base; 
slightly  curved  downward  midrib;  downward  curved 
sides;  undulate  margin;  wavy  to  crenate  edge;  almost 
flat  surface  when  matured  in  medium  to  high  tem- 
peratures but  slightly  bullate  when  air  temperatures 
are  low;  small  to  medium  size  midrib  and  veins;  thin 
to  medium  hi  blade  thickness. 

PETIOLE 

Outside  or  convex  surface  of  petiole  solid  light  to 
medium  purplish  red  ranging  from  6  A  6  to  6  L  6, 
according  to  location  and  season;  inside  or  concave 
surface  usually  lighter  purple  at  any  point  or  any 
season  and  an  occasional  plant  may  have  orange-red 
(4  K  12)  stripe  in  center  of  concave  surface.  Medium 
in  length,  534  to  6M  inches  (13  to  17  cm.)  in  average 
length  with  longest  petioles  on  crops  matured  under 
higher  temperatures;  slightly  shorter  than  the  blade 
when  matured  under  high  temperatures  and  much 
shorter  than  the  blade  when  matured  under  low  tem- 
peratures; slender,  usually  20  to  30  times  as  long  as 
wide;  five  thirty-seconds  to  eight  thirty-seconds  of  an 
inch  (4  to  6  mm.)  in  average  width  at  midlength  with  a 
slight  gradual  increase  toward  the  base  and  a  decrease 

17  References  are  to  plate,  column,  and  row,  given  in  A  Dictionary  of  Color  ( 
e.  g.,  22  I.  4  refers  to  plate  22,  column  L,  and  row  4.     Capitalized  color  nam 
ceding  references  are  also  from  A  Dictionary  of  Color. 
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toward  the  blade;  from  1.04  to  1.2  times  as  wide  as 
thick.  Majority  quite  erect,  held  at  an  angle  of  65° 
to  80°  with  the  horizontal. 

NECK 

Average  diameter  at  the  base  of  adherent  turgid 
petioles  (neck)  varies  from  thirteen-sixteenths  to  1%6 
inches  (2  to  3  cm.). 

ROOT 

(Pis.  1,  2,  3,  Cand  4) 

Grows  with  one-third  to  two-tbirds  of  the  root  above 
ground  at  maturity;  when  three-fourths  to  1  inch  (1.9 
to  2.5  cm.)  in  diameter  the  roots  are  nearly  round, 
but  as  they  increase  in  diameter  they  become  rela- 
tively flatter;  at  an  average  diameter  of  2}£  to  3  inches 
(6.3  to  7.6  cm.)  the  average  depth  varies  from  1%  to  1% 
inches  (3.7  to  4.8  cm.)  with  a  diameter-to-depth  ratio 
of  1.55  to  1.85;  shoulder  square  to  slightly  rounded; 
base  square  to  slightly  rounded  and  occasionally  con- 
cave; taproot  relatively  small  and  slender  and  fre- 
quently split  by  cracking  of  lower  half  of  root;  side 
roots  few  and  fibrous  and  limited  to  lower  one-third 
of  root  in  two  very  shallow  furrows  on  opposite  sides; 
average  weight  (2%  to  3  inches  in  diameter)  from  3  to 
5  ounces  (85  to  140  gm.),  45  to  60  percent  of  total 
plant  weight. 

Skin  of  yoimg  roots  usually  medium  to  dark  purpie 
above  ground  (approximately  7  H  1  to  7  H  6)  when 
moist,  but  as  the  rough  corky  area  around  the  shoulder 
develops,  it  becomes  orange  or  purplish  tan  (13  B  7 
to  14  K  8  to  7  C  10).  As  the  ground  line  is  approached, 
more  of  the  dark  purplish  red  (7  H  4)  is  exposed.  On 
marketable  size  roots  the  underground  portion  is  usu- 
ally brighter  purple  (6  L  7  to  7  E  6)  than  above  ground, 
although  near  the  taproot  it  may  be  darker  (48  L  3). 

The  cross-section  shape  is  roughly  circular  but  some- 
what lobed  or  objectionably  irregular  on  mature  roots; 
usually  10  to  14  easily  distinguished  zones  of  lighter 


and  darker  colors ;  in  the  spring-grown  crop  the  lighter 
zones  are  fairly  distinct  and  vary  in  width  from  slightly 
narrower  to  slightly  wider  than  the  colored,  whereas  in 
the  fall-grown  crop  the  lighter  zones  are  somewhat  in- 
distinct and  narrower  than  the  darkest  zones. 

The  freshly  cut  flesh  color  of  spring-grown  crops  is 
alternately  zoned  with  nearly  white  (49  A  2  to  49  A  5) 
and  various  shades  of  purple  (51  G  8,  53  L  3,  53  K  9 
to  53  K  12).  (See  pi.  30  and  p.  9.)  In  the  fall- 
grown  crop  or  when  more  uniformly  colored  roots  are 
produced,  the  nearly  white  zone  is  greatly  reduced  in 
width  or  eliminated  entirely,  and  the  lightest  colored 
zone  is  about  51  H  9  and  other  darker  zones  about 
53  K  12,  54  L  4,  and  7  H  4. 

SYNONYMS 

Dark  Red  Egyptian,  Dark  Red  Egyptian  Turnip, 
Earliest  Dark  Red  Egyptian,  Early  Dark  Egyptian, 
Early  Dark  Red  Egyptian,  Early  Dark  Red  Flat 
Egyptian,  Early  Egyptian,  Early  Egyptian  Blood 
Turnip,  Early  Egyptian  Dark  Turnip,  Early  Egyptian 
Turnip,  Early  Flat  Egyptian,  Early  Flat  Red  Egyp- 
tian, Early  Large  Egyptian,  Egyptian,  Egyptian  Blood 
Turnip,  Egyptian  Dark  Red,  Egyptian  Dark  Red  Tur- 
nip, Egyptian  Early  Dark  Red,  Egyptian  Extra  Early, 
Egyptian  Turnip,  Egyptian  Turnip  Rooted,  Extra 
Early  Dark  Egyptian,  Extra  Early  Dark  Red  Egyp- 
tian, Extra  Early  Dark  Red  Flat  Egyptian,  Extra 
Early  Egyptian,  Extra  Early  Egyptian  Blood  Turnip, 
Extra  Early  Egyptian  Turnip,  Extra  Early  Egyptian 
Flat,  Extra  Early  Egyptian  Red  Turnip,  Extra  Early 
Flat  Egyptian,  Improved  Early  Egyptian,  Improved 
Egyptian,  Improved  Extra  Early  Egyptian. 

HISTORY 

This  variety  first  reached  the  United  States  through 
the  German  firm  of  Ernst  Benary  in  1868  or  1869  and 
was  commonly  listed  by  American  seedsmen  in  1872  as 
Extra  Early  Egyptian.  It  was  first  listed  by  B.  K. 
Bliss  &  Sons  in  1869  as  Dark  Red  Egyptian. 
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FLAT  EGYPTIAN  BEET 


Plate  2 


Acceptable  range  in  type  of  prime  mar\etable  roots  of  Flat  Egyptian  beet  grown  as  a  spring  crop  at  (A) 
the  Arlington  Experiment  Farm,  Arlington,  Va.,  and  (B)  at  Davis,  Calif.  X  %■ 


Miscellaneous  Publication  374,  U.  S.  Department  of  Agriculture 


FLAT  EGYPTIAN  BEET 


Plate  3 


A 


B 


C 

Seasonal  effect  on  leaf  type  of  Flat  Egyptian  beet  grown  at  the  Arlington  Experiment  Farm  (A)  in  spring 
of  1932  and  (B)  in  spring  of  1933.  C,  Cross  section  of  random  sample  of  falUgrown  mature  roots.  J^ote 
the  lobed  or  irregular  outline  of  mature  roots.     X  %■ 
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FLAT  EGYPTIAN  BEET 


Plate  4 


MIL    '^V 


Random  sample  of  usable  roots  of  good  strain  of  Flat  Egyptian  harvested  (A)  Jidy  22  and  (B)  November 
12, 1935.     X  /is-     7S[ote  difference  in  size  of  foliage  and  taproot  and  the  greater  taper  of  base  of  falUgroivn  crop. 
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CROSBY  EGYPTIAN 


BRIEF  CHARACTERIZATION 

Recommended  for  home,  market  garden,  or  shipping  use  as  a  fresh  bunched  vegetable, 
but  not  for  canning. 

Early  maturing  with  medium-size  foliage  that  retains  well  its  dark-green  color;  has 
smooth,  fairly  deep  but  flattened,  medium  purplish-red  roots  with  concentric  zones  of  narrow 
white  and  broad  dark  purplish-red  flesh. 


ADAPTABILITY  AND  USE 

Very  widely  adapted  and  the  most  important  variety 
for  bunching  purposes.  Reaches  a  marketable  diameter 
a  few  days  earlier  than  the  rounder  Early  Wonder  and, 
therefore,  is  preferred  by  the  market  gardener  for  the 
early  market.  Not  used  for  canning  because  the  purple 
color  fades  badly  in  processing,  leaving  pale  or  light- 
colored  zones  in  the  canned  product. 

SEASON 

Early  maturing,  the  majority  of  roots  reaching  2 
inches  (5  cm.)  in  diameter  in  45  to  55  days  from  date  of 
seedling  emergence  from  soil  when  grown  as  an  early- 
spring  or  early-fall  crop  in  the  Northern  States,  and  in 
65  to  75  days  as  a  late-whiter  to  early-spring  crop  in  the 
Southern  States  and  California  and  as  a  late-f aU  crop  in 
the  Northern  States.  To  reach  2%  to  3  niches  (6.3  to 
7.6  cm.)  in  diameter  requires  50  to  60  days  from  date  of 
seedling  emergence  when  grown  as  an  early-spring  or 
early-fall  crop  in  the  Northern  States  and  75  to  90  days 
as  a  late-winter  to  early-spring  crop  in  the  Southern 
States  and  California  and  as  a  late-fall  crop  in  the 
Northern  States. 

PLANT  is 

(PI.  5) 

Medium  size;  when  roots  reach  2}£  to  3  inches  (6.3  to 
7.6  cm.)  in  diameter  the  average  plant  weight  ranges 
from  7  to  10.5  ounces  (200  to  300  gm.),  depending  mainly 
upon  amount  of  foliage;  usually  12  to  14  niches  high 
(30  to  35  cm.)  tmder  ordinary  conditions  with  a  spread 
of  16  to  19.5  inches  (40  to  50  cm.),  or  1.25  to  1.7  times 
as  wide  as  tall. 

LEAVES 

(Pis.  5  and  9,  B  and  9,  C) 

Few  to  medium  in  number,  average  between  12  and 
18  with  seldom  less  than  10  or  more  than  19;  average 
weight  ranging  from  4.5  to  6.1  ounces  (125  to  175  gm.) 
under  average  conditions;  constitute  from  45  to  55  per- 
cent of  the  total  plant  weight. 

"  For  discussion  of  the  effect  of  environment  on  plant  character  see  p.  5. 


BLADE 

Young  growth  typically  light  green  hi  color,  about 
Parrot  Green  (21  L  6),  but  darkening  to  Calla  Green 
(22  L  4)  and  Cedar  Green  (23  L  5)  with  increased  age; 
retains  green  color  longer  than  Flat  Egyptian  before 
becoming  stippled  and  suffused  with  reddish  pmple 
(54  L  4,  55  H  6,  or  56  L  3).  Medium  size,  average 
length  ranging  from  6%  to  Sji  inches  (17  to  21  cm.); 
average  width  ranges  from  4%  to  5%  inches  (12  to 
15  cm.);  length  to  width  ratio  ranges  from  1.27  to  1.60 
with  the  narrowest  leaves,  relatively  speaking,  being 
produced  in  the  fall-grown  crop  hi  the  Northern  States. 
Ovate  to  narrow  ovate  hi  shape;  rounded  to  slightly 
pohited  tip;  square  to  slightly  tapered  base;  straight  to 
slightly  curved  downward  midrib;  downward  curved 
sides;  undulate  to  crinkled  margin;  wavy  to  slightly 
crenate,  medium  frilled  edge;  slightly  undulate  or 
bulla te  surface  during  high  temperatures  but  medium 
to  much  bulla  te  during  low  temperatures;  medium  size 
midrib  and  vehis;  medium  thick  blades. 

PETIOLE 

Outside  or  convex  surface  of  petiole  solid  light  to 
medium  purplish  red,  ranging  from  6  A  6  to  6  L  6;  in- 
side or  concave  surface  usually  lighter  purplish  red. 
Medium  hi  length,  5%  to  8  inches  (15  to  20  cm.)  in 
average  length,  with  longest  petioles  on  crops  matured 
under  higher  temperatures;  equal  or  slightly  shorter  in 
length  than  the  blade;  usually  20  to  30  times  as  long  as 
wide ;  three-sixteenths  to  five-sixteenths  of  an  inch  (5  to 
8  mm.)  in  average  width  at  midlength  with  a  slight  in- 
crease toward  the  base  and  a  decrease  toward  the  blade; 
from  1.05  to  1.20  times  as  wide  as  thick.  Majority 
slightly  spreading  hi  habit,  held  at  an  angle  of  55°  to 
75°  with  the  horizontal. 

NECK 

Average   diameter  at  the  base  of  adherent   turgid 


petioles  (neck)  varies 
3.7  cm.). 


from  1}{6  to  lKe  inches  (2.7  to 
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ROOT 

(Pis.  1  and  5  to  8) 

Grows  with  one-fourth  to  one-half  of  root  above 
ground  at  maturity;  when  three-fourths  to  1  inch  (1.9 
to  2.5  em.)  in  diameter  the  roots  are  top-shaped  (square 
to  slightly  rounded  shoulder  and  tapered  base),  but  as 
they  mature  the  sides  fill  out  and  the  base  becomes 
rounded  or  flattened,  resulting  hi  a  medium  to  deep 
oblate  form;  at  an  average  diameter  of  2^  to  3  inches 
(6.3  to  7.6  cm.)  the  average  depth  ranges  from  1%  to  2% 
inches  (4.5  to  6  cm.)  with  a  diameter-to-depth  ratio  of 
1.25  to  1.50;  taproot  small  to  medium  in  size;  side  roots 
few  and  fibrous  and  limited  to  lower  one-third  of  root 
in  two  very  shallow  depressions  on  opposite  sides  of  the 
root;  average  weight  (2)4  to  3  inches  in  diameter)  ranges 
from  3.9  to  5.6  ounces  (110  to  160  gm.),  45  to  55  percent 
of  total  plant  weight. 

Skin  of  young  roots  usually  medium  to  dark  purple 
(approximately  7  H  1  to  7  H  6)  above  ground  when 
moist,  but  as  the  corky  area  around  the  shoulder  de- 
velops, it  becomes  orange  or  purplish  tan  (13  B  7  to 
14  K  8  to  7  C  10).  At  the  ground  line  and  beneath  on 
marketable-size  roots  the  moist  skin  color  varies  from 
medium  to  dark  reddish  purple  (6  L  7  to  7  E  6  to  7  H  6). 

In  cross  section  the  root  is  approximately  circular  in 
outline;  usually  10  to  14  easily  distinguished  zones  of 
lighter  and  darker  colors;  in  the  spring-grown  crop  the 
lighter  zones  are  distinct  and  equal  or  slightly  wider 
than  the  darker,  whereas  in  the  fall-grown  crop  the 
lighter  zones  are  indistinct  and  slightly  narrower  than 
the  darkest  zones. 

The  freshly  cut  flesh  color  of  spring-grown  crops  is 
alternately  zoned  with  nearly  white  (49  A  2  to  49  A  5) 
and  various  shades  of  purple  (51  G  8,  53  L  3,  53  K  9  to 
53  K  12).     (See  pi.  30  and  p.  9.)     In  the  fall-grown 


crop  or  when  more  uniformly  colored  roots  are  produced 
the  nearly  white  zone  is  greatly  reduced  in  width  or 
eliminated  entirely,  with  the  lightest  colored  zone  about 
51  H  9  and  other  darker  zones  about  53  K  12,  54  L  4, 
and  7  H  4. 

SYNONYMS 

Arlington  Strain  Crosby's  Egyptian,  Crosby,  Crosby's 
Dark  Red  Egyptian,  Crosby's  Early,  Crosby's  Early 
Blood  Turnip,  Crosby's  Early  Dark  Red  Egyptian, 
Crosby's  Early  Egyptian,  Crosby's  Early  Egyptian 
Red  Turnip,  Crosby's  Early  Egyptian  Turnip,  Crosby's 
Egyptian  Arlington  Strain,  Crosby's  Egyptian  Blood 
Turnip,  Crosby's  Egyptian  Extra  Early,  Crosby's 
Egyptian  Turnip,  Crosby  Extra  Early,  Crosby's  Extra 
Early  Egyptian,  Crosby's  Extra  Large  Egyptian, 
Crosby's  Improved,  Crosby's  Improved  or  Egyptian, 
Crosby's  Improved  Egyptian,  Crosby's  Improved 
Extra  Early  Egyptian,  Crosby's  Original  Egyptian, 
Dark  Red  Egyptian,  Dark  Red  Egyptian  Crosby's, 
Early  Blood  Red  Market,  Early  Crosby,  Early  Crosby's 
Egyptian,  Egyptian  Crosby's,  Egyptian  Crosby's  Im- 
proved, Extra  Early  Crosby's  Egyptian,  Improved 
Crosby's  Egyptian,  New  Crosby's  Egyptian. 

SIMILAR  VARIETY 

Asgrow  Wonder  has  the  same  shape  of  root  and  color 
of  skin  as  Crosby  Egyptian,  but  the  neck  and  foliage 
are  usually  larger  and  the  flesh  color  is  redder  with  less 
pronounced  zoning. 

HISTORY 

Originated  by  Josiah  Crosby,  an  Arlington,  Mass., 
market  gardener  who  selected  to  retain  the  earliness, 
increase  the  depth,  and  remove  the  roughness  of  Flat 
Egyptian.  It  was  probably  first  cataloged  in  1885  by 
James  J.  H.  Gregory,  of  Marblehead,  Mass. 
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Plate  5 


CROSBY  EGYPTIAN  BEET 


A 


Acceptable  range  in  type  of  Crosby  Egyptian  beet  grown  as  a  spring  crop  at  the  Arlington  Experiment 
Farm,  (A)  in  1934  and  (B)  in  1933.   X  %.     A  is  less  mature  than  B. 
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Plate  6 


CROSBY  EGYPTIAN  BEET 


MM 


a 


0 


• 


B 

Difference  in  quantities  of  white  flesh  and  depth  of  color  in  dar\zones  of  a  random  sample  of  a  goodstrai 
of  Crosby  Egyptian  harvested  (A)  July  23,  1935,  and  (B)  November  14,  1935,  at  Beltsville,  Md. 
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CROSBY  EGYPTIAN  BEET 


Plate  7 


Random  samples  of  usable  roots  grown  in  spring  of  1935  at  Beltsville,  Md.  (A),  From  ?s[ew  England* 
grown  seed  of  originator's  stoc\  and  (B)  from  California-selected  stoc\.  X  %-s-  Hote  tendency  toward  tapered 
bases  and  square  crowns. 
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CROSBY  EGYPTIAN  BEET 


Plate  3 
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Random  samples  of  usable  roots  of  the  same  strain  of  Crosby  Egyptian  beet  grown  at  Beltsville,  Md.,  in 
1935,  showing  heavier  taproots  and  foliage  and  rounder  crowns  or  shoulders  on  (B)  late  fall-grown  than  on 
(A)  late  spring-groivn  roots.  X  Yes- 
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LIGHT  RED  CROSBY 


BRIEF  CHARACTERIZATION 

Recommended  only  for  those  individuals  and  markets  that  prefer  a  light-red  color  in 
the  skin  and  flesh  of  the  root. 

Early  maturing  with  medium-sized  foliage  that  retains  well  its  dark-green  color;  has 
smooth,  fairly  deep  but  flattened  orange-red  roots  with  concentric  zones  of  equal  width  of 
white  and  orange-red  flesh. 


ADAPTABILITY  AND  USE 

Widely  adapted  but  limited  in  use  because  of  its 
color;  preferred,  however,  in  some  southern  and  Pacific 
coast  localities.  The  bright-red  color  of  fresbly  washed 
or  moist  roots  is  very  attractive,  but  the  color  of  the 
cooked  flesh  is  light  red  or  pink  and  unattractive  to 
most  individuals.  Grows  slightly  faster  than  Crosby 
Egyptian  and  attains  a  much  greater  size  with  less 
fiber  in  the  large  roots. 

SEASON 

Same  season  or  1  or  2  days  earlier  than  Crosby 
Egyptian. 

PLANT  " 

(Pis.  9,  A  and  10) 

Same  size  and  habit  as  Crosby  Egyptian. 

LEAVES 

Same  size  and  number  as  Crosby  Egyptian. 

BLADES 

Same  size,  shape,  and  character  as  Crosby  Egyptian, 
but  with  midrib  and  veins  more  orange  red  in  color. 

PETIOLES 

Same  size  and  shape  as  Crosby  Egyptian,  but  color 
of  concave  surface  of  petiole  lighter  and  more,  orange 
in  color  with  orange-red  (5  F  10)  stripes  along  each  side. 

NECK 

Same  size  as  Crosby  Egyptian. 
ROOT 

(Pis.  9,  A  and  10) 

Same  size  and  shape  as  Crosby  Egyptian,  but  more 
orange  red  in  color. 

Skin  of  young  roots  usually  medium  red  (4  L  3  to 
5  L  4)  above  ground  when  moist,  but  as  the  corky  layer 
above  ground  develops  it  becomes  orange  tan  (13  J  9 
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to  14  K  8).  At  the  ground  line  and  underneath  on 
marketable-size  roots  the  moist-skin  color  varies  from 
slightly  orange  red  to  dark  red  (5  L  10  to  5  L  6). 

The  freshly  cut  flesh  of  spring-grown  crops  is  alter- 
nately zoned  with  white  or  nearly  white  (2  E  2  to  3  G  3) 
and  various  shades  of  vermilion  or  bright  red  (3  J  10, 
3  L  6,  4  L  6,  and  5  L  6).  In  the  fall-grown  crop  or 
when  more  uniformly  colored  roots  are  produced,  the 
white  zones  are  greatly  reduced  in  width  or  eliminated 
entirely  and  the  proportion  of  the  darker  colors  in- 
creased.    (See  pi.  30  and  p.  9.) 

SYNONYMS 

Bright  Red  Crosby,  Crosby  Egyptian,  Egyptian 
Crosby's,  Ferry's  Crosby,  Strawberry. 

SIMILAR  VARIETY 

Eclipse  has  the  same  skin,  flesh,  and  foliage  colors 
as  Light  Red  Crosby,  but  the  roots  are  medium  top 
to  slightly  oval  in  shape  and  the  foliage  and  neck 
larger. 

HISTORY 

The  first  definite  reference  to  a  light-red  or  vermilion 
strain  of  Crosby  beet  is  in  the  1904  catalog  of  D.  M. 
Ferry  &  Co.,  where  Crosby's  Egyptian  is  described: 
"The  color  in  our  stock,  a  bright  rich  vermilion,  is 
distinct  and  very  attractive."  This  strain  is  reported 
to  have  been  developed  during  1894  and  1895  by  W.  W. 
Tracy,  of  the  D.  M.  Ferry  Co.,  from  Crosby  Egyptian 
and  was  probably  first  listed  for  sale  in  their  1896 
wholesale  catalog,  as  the  description  points  out  that  it  is 
larger,  lighter-colored,  and  more  nearly  spherical  than 
Extra  Early  Egyptian.  The  confusion  resulting  from 
two  distinctly  different  stocks  under  the  same  name  was 
continued  until  1931,  when  the  Feny-Morse  Seed  Co. 
listed  the  light-red  or  vermilion  strain  as  Ferry's 
Crosby.  The  name  Light  Red  Crosby  has  been  selected 
as  being  more  descriptive  and  having  the  right  i 
priority  over  Ferry's  Crosby. 
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LIGHT  RED  CROSBY  AND  CROSBY  EGYPTIAN 


Plate  9 


A,  Random  sample  of  uniform  strain  of  Light  Red  Crosby  beet  grown  at  Beltsville,  Md.,  spring  of  1933. 
X  K-5-  Representative  leaves  of  Crosby  Egyptian  beet  grown  (B)  in  1933  and  (C)  in  1932  at  the  Arlington 
Experiment  Farm,  showing  variation  in  leaf  type  due  to  environment. 
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Plate  10 


LIGHT  RED  CROSBY 


Random  sample  of  usable  roots  of  a  good  strain  of  Light  Red  Crosby  beet  grown  at  the  Arlington  Expe 
ment  Farm  in  (A)  spring  and  (B)  fall  of  1935.       (  %.5.     T^ote  heavier  foliage  and  taproots  and  more  taper 
bases  of  fall-grown  roots.     Compare  with  plate  8. 


i.: 
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EARLY  WONDER 


BRIEF  CHARACTERIZATION 

Valuable  for  home,  market  garden,  or  shipping  use  as  a  fresh  bunched  vegetable,  but  not 
for  canning. 

Early  maturing  with  medium-sized  foliage  that  retains  well  its  dark-green  color;  has 
smooth,  nearly  round,  medium  purplish-red  roots  with  concentric  zones  of  narrow  white  and 
broad  dark  purplish-red  flesh. 


ADAPTABILITY  AND  USE 

As  well  adapted  as  Crosby  Egyptian  and  with  the 
same  limitations  for  canning  use  but  preferred  in  some 
shipping  sections  because  of  its  greater  depth.  Some 
strains  of  this  variety  have  less  white  flesh  than  Crosby, 
a  great  advantage  in  some  seasons  that  more  than 
counterbalances  the  disadvantage  of  slightly  later 
maturity. 

SEASON 


Same   season    or    1 
Egyptian. 


or 


2    days   later   than    Crosby 


PLANTS  LEAVES,  BLADES,  PETIOLES,  AND  NECK 

(Pis.  11  and  12) 

Same  size,  character,  and  habit  as  Crosby  Egyptian. 

ROOT 

(Pis.  1,11,  and  12) 

Grows  with  one-third  to  one-half  of  root  above 
ground  at  maturity;  when  three-fourths  to  1  inch 
(1.9  to  2.5  cm.)  in  diameter  the  roots  are  oval  or  egg- 
shaped,  but  as  they  mature  they  become  rounder; 'at  an 
average  diameter  of  2%  to  3  inches  (6.3  to  7.6  cm.)  the 
average  depth  varies  from  2%  to  2%  inches  (5.5  to  6.8 
cm.)  with  a  diameter  to  depth  ratio  of  1.05  to  1.30; 
shoulder  rounded;  base  rounded;  taproot  small  to 
medium  in  size ;  side  roots  few  and  fibrous  and  limited  to 
lower  one-fourth  of  root  in  two  very  shallow  depressions 
on  opposite  sides  of  the  root;  average  weight  (2%  to  3 
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inches  in  diameter)  ranging  from  5.3  to  7  ounces 
(150  to  200  gm.) ;  50  to  60  percent  of  total  plant  weight. 

The  above-  and  below-ground  moist-skin  color  is  the 
same  as  for  Crosby  Egyptian,  although  because  of  the 
greater  area  of  the  smooth  below-ground  surface 
visible  in  the  bunched  article,  it  appears  sometimes  to 
be  lighter  and  brighter  in  color. 

The  freshly  cut  flesh  color  is  the  same  as  for  Crosby 
Egyptian.  Most  seed  producers  are  attempting  to 
reduce  the  amount  of  white  zoning  and  to  increase  as 
much  as  possible  the  amount  of  the  red  in  the  colored 
zones. 

SYNONYMS 

Boston  Crosby;  Nuttings  Gem. 

HISTORY 

The  name  Early  Wonder  beet  appeared  for  the  first 
time  in  1911  in  the  seed  catalogs  of  F.  H.  Woodruff  & 
Sons  and  of  S.  D.  Woodruff  &  Sons.  In  the  1914 
catalog  of  the  latter  firm  it  was  listed  as  "Early  Wonder, 
or  Arlington  Strain  of  Crosby's  Egyptian  Beet,"  thus 
establishing  the  synonymy  and  the  source  of  seed. 
This  strain  was  reported  to  be  deeper  and  more  nearly 
round  than  other  stocks  of  Crosby  Egyptian.  Constant 
selection  toward  this  round  ideal  by  a  few  beet-seed 
producers  has  resulted  in  the  nearly  round  type  herein 
proposed  as  the  ideal  for  Early  Wonder  as  contrasted 
with  the  oblate  form  for  Crosby  Egyptian.  A  survey 
questionnaire  indicates  that  this  is  the  opinion  of  the 
majority  of  American  beet-seed  producers,  although 
some  consider  the  names  synonyms  and  a  few  hold  the 
reverse  opinion  as  to  root  shapes  under  the  two  names. 
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EARLY  WONDER  BEET 


Plate  11 


A 


B 
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Plate  12 


EARLY  WONDER  BEET 


Random  samples  of  usable  roots  of  the  same  strain  grown  at  Beltsville,  Md.,  during  1935,  showing  heavier 
foliage  and  taproots  and  flatter  small  roots  in  the  fall-grown  crop  (B)  than  in  the  late  spring  crop  ( 


/6-5- 


32 


MISCELLANEOUS   PUBLICATION    374,    U.    S.    DEPARTMENT   OF   AGRICULTURE 

DETROIT  DARK  RED 


BRIEF  CHARACTERIZATION 


The  most  important  and  most  widely  adapted  variety;  recommended  for  home  use, 
market  garden,  shipping,  or  canning. 

Second  early  or  midseason  in  maturity  with  medium-size  foliage,  retaining  for  a  long 
period  its  dark-green  color;  has  smooth,  round  to  slightly  oval,  maroon-red  roots  with  con- 
centric zones  of  narrow  or  interrupted  light-red  and  broad  dark-red  flesh. 


ADAPTABILITY  AND  USE 

Grows  well  on  practically  all  soil  types  and  in  all 
locations.  Detroit  Dark  Red  and  Morse  Detroit 
comprise  the  bulk  of  the  crop  for  canning  purposes 
and  are  extensively  used  in  home  gardens,  market  gar- 
dens, and  carlot  shipping  sections.  Detroit  Dark  Red 
produces  greater  tonnage  for  canning  purposes  in  the 
Northeastern  States  than  Morse  Detroit. 

SEASON 

Midseason  in  maturity,  the  majority  of  roots  reaching 

2  inches  (5  cm.)  diameter  in  45  to  60  clays  from  date 
of  seedling  emergence  from  the  soil  when  grown  as  an 
early-spring  or  early-fall  crop  ha  the  Northern  States, 
and  in  65  to  75  days  as  a  late-winter  to  early-spring 
crop  in  the  Southern  States  and  California  and  as  a 
late-fall  crop  in  the  Northern  States.     To  reach  2%  to 

3  inches  (6.3  to  7.6  cm.)  in  diameter  required  60  to  70 
days  from  date  of  seedling  emergence,  when  grown 
as  an  early-spring  or  early-fall  crop  in  the  Northern 
States,  and  80  to  95  days  as  a  late-winter  to  early- 
spring  crop  in  the  Southern  States  and  California  and 
as  a  late-fall  crop  hi  the  Northern  States. 

PLANT  2' 

(Pis.  13  to  19) 

Medium  size;  when  roots  reach  2%  to  3  inches  (6.3 
to  7.6  cm.)  in  diameter  the  average  plant  weight 
ranges  from  8.2  to  12.3  ounces  (250  to  350  gm.)  depend- 
ing mainly  upon  amount  of  foliage;  usually  12  to  14 
inches  (30  to  35  cm.)  high,  but  crops  grown  during 
whiter  in  the  South  and  the  late-fall  crop  in  the  Northern 
States  sometimes  attain  an  average  height  of  only  10 
inches  (25  cm.);  average  spread  ranges  from  16  to  19% 
inches  (40  to  50  cm.),  or  1.25  to  1.7  times  as  wide 
as  tall. 

LEAVES 

(Pis.  13,  14,  A,  14,  B,  and  14,  C) 

Few  in  number,  average  between  10  and  15  with 
seldom  less  than  8  or  more  than  18;  average  weight 

21  For  discussion  of  the  effect  of  environment  on  plant  characters  see  p.  5. 


per  plant  ranges  from  4.5  to  6.1  ounces  (125  to  175  gm.) 
under  average  conditions;  constitute  from  40  to  55 
percent  of  total  plant  weight. 

BLADES 

Young  growth  typically  light  green  in  color,  about 
Parrot  Green  (21  L  6),  but  darkening  to  Calla  Green 
(22  L  4)  and  Cedar  Green  (23  L  5)  with  increased  age; 
retains  green  color  longer  than  other  varieties  (except 
Morse  Detroit),  but  under  unfavorable  growth  condi- 
tions becomes  heavily  stippled  and  diffused  with 
reddish  purple  (54  L  4,  55  H  6,  or  56  L  3).  Medium 
size,  average  length  ranges  from  6%  to  7%  inches  (16 
to  19  cm.);  average  width  ranges  from  4%  to  6%  inches 
(11  to  16  cm.);  length  to  width  ratio  varies  from  1.3 
to  1.6.  Ovate  to  elliptical  in  shape;  rounded  to 
slightly  pointed  tip;  slightly  tapered  base;  midrib 
slightly  to  much  curved  downward;  sides  of  leaf  flat 
or  slightly  ascending;  undulate  to  wavy  or  crinkled 
margin;  slightly  wavy  to  crenate,  frilled  edge;  slightly 
undulate  surface  hi  high  temperatures,  but  medium 
to  much  bullate  during  low  temperatures;  medium 
size  midrib  and  veins;  medium  to  thick  blades. 

PETIOLE 

Outside  or  convex  surface  of  petiole  light  to  medium 
purplish  red  ranging  from  6  A  6  to  6  K  6  with  light 
greenish -yellow  (19  I  2)  stripes  on  the  bundle  ridges; 
inside  or  concave  surface  usually  slightly  lighter  reddish 
purple  with  occasional  plant  with  reddish-orange 
(5  C  11)  center  and  greenish-yellow  (12  I  2)  edges. 
Medium  length,  5%  to  1%  inches  (13  to  19  cm.)  in 
average  length  with  longest  petioles  being  produced 
under  high  temperature  and  abundant  moisture  condi- 
tions; slightly  shorter  than  blade  under  high  tempera- 
tures and  much  shorter  than  blade  under  low  tempera- 
ture conditions;  slender,  20  to  30  times  as  long  as  wide, 
three-sixteenths  to  five-sixteenths  of  an  inch  (5  to 
8  mm.)  in  average  width  at  midlength  with  a  slight 
gradual  increase  toward  the  base  and  a  gradual  decrease 
toward  the  blade ;  slightly  thicker  than  wide.  Majority 
slightly  spreading,  held  at  an  angle  of  50°  to  75°  with 
the  horizontal. 
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NECK 


Average  diameter  at  the  base  of  adherent  turgid 
petioles  (neck)  varies  from  1  to  1%  inches  (2.5  to 
3.5  cm.). 

ROOT 

(Pis.  1,  13,  15  to  20) 

Grows  with  one-half  to  two-thirds  of  the  root  above 
groimd  when  mature;  when  three-fourths  to  1  inch 
(1.9  to  2.5  cm.)  in  diameter  the  roots  are  long  top  or 
ovate  in  shape,  but  as  they  increase  in  diameter  the 
lower  half  fills  out,  and  the  roots  become  more  oval  or 
round;  when  the  roots  are  2%  to  3  inches  (6.3  to  7.6 
cm.)  in  diameter,  the  shape  is  nearly  round  to  slightly 
oval,  the  average  depth  varies  from  2%  to  3%  inches 
(6  to  8  cm.)  with  a  diameter  to  depth  ratio  of  0.90  to 
1.06;  shoulders  round  to  slightly  sloping;  base  rounded 
to  slightly  tapered;  taproot  small  to  medium  in  size; 
side  roots  few  and  fibrous  and  limited  to  lower  one- 
third  of  root  in  two  very  shallow  furrows  on  opposite 
sides  of  the  root;  average  weight  (2%  to  3  inches  in 
diameter)  ranges  from  5.3  to  8.8  ounces  (150  to  250 
gm.);  45  to  60  percent  of  total  plant  weight. 

Skin  of  young  roots  usually  purplish  red  (6  L  6) 
above  ground  when  moist,  but  as  the  corky  area 
around  the  shoulder  develops  it  becomes  orange  red 
to  orange  tan  (6  L  10  to  14  K  8).  At  the  ground  line 
and  beneath  on  marketable-size  roots  the  moist-skin 
color  varies  from  dark-purplish  red  to  maroon  red 
(6  L  6  to  7  L  6)  and  darker. 

In  cross  section  the  root  is  approximately  circular 
in  outline;  usually  10  to  14  easily  distinguished  zones 
of  lighter  and  darker  color;  in  the  spring-grown  crop 


the  lighter  zones  are  usually  narrower  than  the  darker 
and  indistinct  or  interrupted  in  character,  whereas 
in  the  fall  crop  the  lighter  zones  are  very  narrow  and 
are  interrupted  in  character  or  very  indistinct. 

The  freshly  cut  flesh  color  of  spring-grown  crops  is 
alternately  zoned  with  purplish  pink  (3  F  4)  and 
various  shades  of  purplish  red  (4  L  6,  5  L  6,  and  6  L  6). 
In  the  fall-grown  crop  or  when  more  uniformly  colored 
roots  are  produced,  the  lightest  zone  becomes  6  L  7 
to  6  L  9  and  the  darkest  7  L  4  to  7  L  6. 

SYNONYMS 

Detroit,  Detroit  Blood,  Detroit  Blood  Bed,  Detroit 
Blood  Turnip,  Detroit  Dark  Blood  Turnip,  Detroit 
Dark  Red  Blood,  Detroit  Dark  Red  Blood  Turnip,  De- 
troit Dark  Red  Turnip,  Detroit  Early  Dark  Red, 
Detroit  Early  Dark  Red  Turnip,  Detroit  Red,  Detroit 
Red  Turnip,  Early  Detroit,  Extra  Early  Detroit  Dark 
Red,  Improved  Detroit  Dark  Red. 

SIMILAR  VARIETY 

Good  for  All  has  the  same  skin  and  flesh  color  and 
root  shape  as  Detroit  Dark  Red  but  is  much  smaller  in 
all  respects ;  the  leaves  are  narrower  and  smoother,  and 
the  flesh  has  less  zoning. 

HISTORY 

The  original  selections  from  Early  Blood  Turnip 
were  made  by  a  Mr.  Reeves,  Port  Hope,  Ontario, 
Canada.  Further  selections  and  improvements  were 
made  by  D.  M.  Ferry  &  Co.,  who  first  listed  it  in  their 
1892  catalog  as  Detroit  Dark  Red  Turnip  beet. 
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Plate  13 


DETROIT  DARK  RED  BEET 


A 


Acceptable  range  in  type  of  plant  of  Detroit  Dar\  Red  beet  (A)  prime  marketable;  (B)  mature.     Spring- 
grown  at  the  Arlington  Experiment  Farm.     X  %. 


Miscellaneous  Publication  374,  U.  S.  Department  of  Agriculture 


Plate  14 


DETROIT  DARK  RED  BEET 


A 


B 


C 


Representative  leaves  of  Detroit  Dar\  Red  beet,  showing  variation  in  size  and  shape  of  spring  crops  (A) 
1932,  (B)  1933,  and  (C)  1934.  D  illustrates  habit  of  growth  of  mature  full-grown  plants;  cross  lines  on  back- 
ground are  1  foot  apart.     All  grown  at  the  Arlington  Experiment  Farm.     Compare  with  plate  22,  D. 
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Plate  15 


Random  sample  of  marketable  roots  of  uniform  strain  of  Detroit  Dar\  Red  beet  grown  in  spring  of  1933 
at  (A)  the  Arlington  Experiment  Farm,  and  (B)  J<[orfol\,  Va.     X  %s-     Compare  witli  plate  16. 
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DETROIT  DARK  RED  BEET 


Plate  16 


Random  sample  of  marketable  roots  of  same  strain  of  Detroit  Dar\  Red  beet  shown  in  plate  15  grown 
in  spring  of  1933  at  (A)  Baton  Rouge,  La.,  (X  %)  and  (B)  Davis,  Calif.  (X  %)•  7<Lote  heavy  taproots  and 
tapering  bases  and  crowns  of  Califomia^grown  roots,  grown  under  unfavorable  conditions.  See  page  S  for 
explanation. 
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Plate  17 


Random  sample  of  a  uniform  strain  of  Detroit  Dar\  Red  beet,  showing  the  change  in  shape  with  increase  in 
diameter  and  age.  <  %.5.  A  was  pulled  June  15  and  B  June  19.  Compare  with  plate  18.  T^ote  more  oval 
shape  of  small  roots  than  in  plates  23  and  24. 
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DETROIT  DARK  RED  BEET 


Plate 


Random  saynple  of  the  same  strain  of  Detroit  Dar\  Red  beet  shown  in  plate  17,  showing  the  change  in  shape 
with  increase  in  diameter  and  age.     X  K-5-     A  was  pulled  June  22  and  B  July  16. 
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Plate  19 


DETROIT  DARK  RED  BEET 

w 


Random  samples  of  usable  roots  of  the  same  strain  of  Detroit  Dar\  Red  beet  as  shown  in  plates  15  and  16 
grown  at  Beltsville,  Md.,  in  1935,  showing  heavier  taproots  and  foliage  and  more  oval  shape  of  roots  of  fall- 
grown  (B)  than  of  late  spring-grown  (A). 
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Plate  20 


DETROIT  DARK  RED  BEET 


^P 


*m 


A 


'  C:;W 


B 

dar^nZ^T18  ^  $hT  thC  ffferen?e™  quantities  of  white  or  UghUcolored  flesh  and  depth  of  color  in 
1W  1  In  m{  a  "ni/°?n  StiTn«  °f  Det^°?  Dar^  Red  beet'  ^roivn  in  spring  and  fall.  Harvested  (A)  Jnh-  23. 
1935,  and  (B),  November  14,  1935,  at  Beltsville,  Md.       C  %.     Compare  with  plate  26. 


DESCRIPTIONS   OF  TYPES   OF   PRINCIPAL   AMERICAN    VARIETIES    OF   RED    GARDEN    BEETS 

MORSE  DETROIT 


skin 

BRIEF  CHARACTERIZATION 

A  strain  of  Detroit  Dark  Red  that  has  smaller  foliage, 
,  with  slightly  more  purple  in  the  colored  flesh. 

flatter  roots, 

darker 

purplish-red 

ADAPTABILITY  AND  USE 

The  roots  attain  a  nearly  round  shape  at  a  smaller 
diameter  than  Detroit  Dark  Red  and  are,  therefore, 
preferred  for  canning  whole.  They  do  not  attain  as 
large  size  (therefore  not  as  large  tonnage  per  acre)  in 
the  Northeastern  States  as  Detroit  Dark  Red  and  are 
not  as  valuable  for  the  production  of  diced  or  sliced 
canned  beets.  In  bunched-beet  shipping  sections  where 
small  foliage  and  small  round  roots  are  desired,  Morse 
Detroit  is  especially  valuable. 

SEASON 

Requires  the  same  number  of  days  to  reach  the  2- 
and  3-inch  diameters  as  Detroit  Dark  Red,  but  does  not 
increase  as  rapidly  beyond  3  mches  and  does  not 
attain  as  large  size. 

PLANT  22 

(Pis.  21,  22,  D,  and  23  to  25) 

Small  to  medium  in  size,  from  1  to  3  inches  shorter, 
more  spreading  in  habit,  and  slightly  smaller  in  weight 
than  Detroit  Dark  Red. 

LEAVES 

(Pis.  21,  .4,  22,  B,  and  22,  C) 

Usually  one  to  three  more  leaves  per  plant  at  2%  to  3 
mches  in  diameter,  but  15  to  25  percent  less  in  weight 
and  a  slightly  greater  percentage  of  the  total  plant 
weight  than  Detroit  Dark  Red. 

BLADES 

Same  color,  slightly  shorter,  relatively  narrower, 
more  pointed  tip,  more  ascending  sides,  more  frilled 
edge,  and  more  bullate  surface  than  Detroit  Dark  Red. 

PETIOLE 

Same  color  on  convex  side  as  Detroit  Dark  Red,  but 
concave  side  does  not  have  orange-red  channels  some- 
times found  hi  that  variety.  Same  shape,  but  one-half 
to  1  inch  shorter. 


>!  For  discussion  of  the  effect  of  environment  on  plant  characters  see  p.  5. 


NECK 

Fifteen  to  25  percent  smaller  than  Detroit  Dark  Red. 

ROOT 

(Pis.  1,  23  to  26) 

Grows  with  one-fourth  to  one-third  of  the  root  above 
ground  when  mature;  when  three-fourths  to  1  inch 
(1.9  to  2.5  cm.)  hi  diameter,  the  roots  are  short  top  or 
nearly  round  in  shape;  but  as  they  increase  in  diameter 
they  become  round  and  then  slightly  oblate;  when  they 
are  2%  to  3  inches  (6.3  to  7.6  cm.)  in  diameter,  the 
average  depth  ranges  from  2%  to  2%  inches  (5.5  to  6.8 
cm.)  with  a  diameter-to-depth  ratio  of  1.00  to  1.35; 
shoulder  square  to  slightly  rounded;  base  slightly 
rounded  to  slightly  tapered;  taproot  small  in  size;  side 
roots  few  and  fibrous  and  limited  to  lower  one-fourth  of 
root  from  two  shallow  furrows  on  opposite  sides  of 
root;  average  weight  (2%  to  3  inches  in  diameter) 
ranges  from  6.3  to  7  ounces  (180  to  200  gm.);  50  to  60 
percent  of  total  plant  weight. 

The  above-  and  below-ground  moist-skin  color  is  the 
same  as  Flat  Egyptian,  i.  e.,  slightly  darker  purple 
than  Detroit  Dark  Red. 

Lighter-colored  zones  in  the  sprhig-  and  fall-grown 
crops,  narrow  and  of  interrupted  t3Tpe,  but  more  definite 
because  of  color  contrast  than  in  Detroit  Dark  Red. 

The  freshly  cut  flesh  color  of  spring-grown  crop  is 
alternately  zoned  with  pinkish  purple  (41  E  3)  and 
various  shades  of  reddish  purple  (4  K  6,  5  K  6,  and 
6  K  6).  In  the  fall -grown  crop  or  when  more  uniformly 
colored  roots  are  produced,  the  lightest  zone  becomes 
4  K  6  and  the  darkest  7  H  4  to  7  H  6,  being  slightly  more 
purple  than  Detroit  Dark  Red. 

SYNONYMS 

Improved  Detroit;  Short  Top  Detroit. 

HISTORY 

First  offered  for  sale  in  the  1928  Contract  Price  List 
of  C.  C.  Morse  &  Co.  as  Morse's  Improved  Detroit.  Is 
the  result  of  inbreeding  and  selection  from  Detroit 
Dark  Red. 
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Plate  21 


MORSE  DETROIT  BEET 


B 

Acceptable  range  in  type  of  plant  of  Morse  Detroit  beet  (A)  prime  marketable  (B)  mature.     X  %•     Spring- 
grown  at  the  Arlington  Experiment  Farm. 


-_ 
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Plate  22 


MORSE  DETROIT  BEET 


A 


B 


C 


Representative  leaves  of  Morse  Detroit  beet,  showing  variation  in  size  and  shape  of  spring  crops  (A)  of 
1932,  (B)  of  1933,  (C)  of  1934,  grown  at  the  Arlington  Experiment  Farm.     D,  Habit  of  mature  plants  i 
field  at  Arlington  farm  in  the  fall ;  cross  lines  on  background  are  1  foot  apart.     Compare  with  plate  14,  I 
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Plate  23 


MORSE  DETROIT  BEET 

rvr* 


n 


Random  sample  of  a  uniform  strain  of  Morse  Detroit  beet,  showing  the  change  in  shape  with  increase  in 
diameter  and  age:  A,  Pulled  June  15;  B,  June  19.  X  K-5-  Compare  with  plate  24.  7<[ote  the  rounder 
shape  of  the  smaller  young  roots  as  compared  with  plates  17  and  18. 


Miscellaneous  Publication.  374,  U.  S.  Department  of  Agriculture 


Plate  24 


MORSE  DETROIT  BEET 


Random  sample  of  a  uniform  strain  of  Morse  Detroit  beet,  showing  the  change  in  shape  with  increase  in 
diameter  and  age:  A,  Pulled  June  22;  B,  July  16.  X  %.s.  Compare  with  plate  23.  7{ote  the  more  oblate 
form  of  the  older  roots  as  compared  with  plate  18. 
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MORSE  DETROIT  BEET 


Plate  25 


Random 
taproots  and 
roots.     X  /6-5 


samples  of  usable  roots  of  Morse  Detroit  beet  grown  at  Beltsville,  Md.,  in  1935,  showing  heavier 
foliage  and  rounder  crowns  or  shoulders  on  fall-grown  (B)  than  on  late  spring-grown  (A) 
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Plate  26 


MORSE  DETROIT  BEET 


Cross  sections  that  show  the  difference  in  quantities  of  white  or  light-colored  flesh  and  depth  of  color  in 
dar\  zones  of  a  uniform  strain  of  Morse  Detroit  beet  harvested  (A)  July  23,  1935,  and  (B)  T^pvember  14,  1935, 
at  Beltsville,  Md.     X  %.     Compare  with  plate  20  and  note  the  more  definite  lighter  zones  in  this  plate. 
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OHIO  CANNER 


BRIEF  CHARACTERIZATION 


Especially  valuable  for  canning  because  of  its  uniformly  dark-red  colored  flesh. 
Midseason  to  late  in  maturity,  with  medium  size,  erect  foliage,  and  short  top  to  deep 
oblate-shaped  roots  with  purplish-red  skins  and  almost  solidly  colored  dark-red  flesh. 


ADAPTABILITY  AND  USE 

Ohio  Canner  is  primarily  a  variety  for  canning,  al- 
though it  is  also  useful  for  home  and  market  gardens. 
Its  uniformly  dark-red  flesh  color  is  responsible  for  its 
increased  use  by  the  canning  industry.  It  grows  more 
slowly  than  Detroit  Dark  Red  and  is  more  susceptible 
to  cercospora  leaf  spot. 

SEASON 

Requires  from  5  to  10  days  longer  than  Detroit  Dark 
Red  to  reach  the  same  diameter. 

PLANT  23 

Medium-sized  plant,  only  slightly  shorter  and 
smaller  than  Detroit  Dark  Red  when  roots  are  of  the 
same  diameter ;  slightly  more  erect  in  habit. 

LEAVES 

Usually  two  to  three  more  leaves  per  plant,  15  to  20 
percent  less  in  weight  and  a  slightly  greater  percentage 
of  the  total  plant  weight  than  Detroit  Dark  Red. 

BLADES 

Broader,  more  oval  blade  than  Detroit  Dark  Red. 
More  of  the  older  leaves  turn  red  at  an  earlier  date  than 
in  either  Detroit  Dark  Red  or  Morse  Detroit. 

PETIOLE 

Same  shape  and  color  as  Morse  Detroit,  but  slightly 
shorter. 


23  For  discussion  <>f  the  effect,  of  environment  on  plant  characters  see  p.  5. 


NECK 

Usually  slightly  larger  than  Detroit  Dark  Red. 

ROOT 

(PI.  27) 

When  small  the  roots  are  top-shaped,  but  when 
mature  should  be  deep  oblate  to  round  with  medium- 
size  taproot. 

The  above-  and  below-ground  moist-skin  color  is  the 
same  as  that  of  Morse  Detroit. 

Has  less  light-colored  flesh  in  the  interrupted  zones 
than  either  Detroit  Dark  Red  or  Morse  Detroit;  same 
color  but  more  intense  than  that  in  Detroit  Dark  Red. 

SIMILAR  VARIETY 

Perfected  Detroit  has  the  same  skin,  flesh,  and 
foliage  colors  as  Ohio  Canner,  but  the  neck  and  foliage 
are  larger  and  the  root  faster  growing  and  deeper 
(more  nearly  round)  in  shape  with  slightly  more 
distinct  zoning.  As  compared  with  Detroit  Dark  Red, 
it  has  a  larger  neck  and  foliage  with  darker  skin,  less 
marked  zoning,  and  shorter  or  more  nearly  round  roots. 

HISTORY 

The  Oluo  Canner  variety  of  table  beet  was  bred  at 
the  Ohio  Agricultural  Experiment  Station  and  was 
first  described  in  the  1932  January-February  Bi- 
monthly Bulletin  of  that  station.  It  was  listed  in 
numerous  seed  catalogs  in  1934. 
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OHIO  CANNER  BEET 


Plate  27 


; 


Random  sample  of  roots  of  same  strain  of  Ohio  Canner  beet  grown  (A)  in  spring  and  (B)  in  fall  at  the 
Arlington  Experiment  Farm  (X  %.5) ;  (C)  in  spring  of  1933  at  Davis,  Calif.  (X  Yd-  N.ote  the  rounder  crowns 
and  heavier  taproots  in  the  Arlington  farm  fall-grown  and  in  the  California  crop,  grown  under  unfavor- 
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LONG  DARK  BLOOD 


BRIEF   CHARACTERIZATION 


Requires  a  deep,  sandy  loam  soil  for  best  results  and  is  used  mainly  in  home  gardens. 

Late  maturing,  with  tall,  dark-red  foliage  and  long,  slender,  fairly  smooth,  dark  purplish- 
red  roots  that  grow  partly  above  ground;  concentric  zones  of  narrow  white  or  light-red  and 
broad  dark-red  flesh. 


ADAPTABILITY  AND  USE 

Still  grown  to  a  limited  extent  on  Long  Island  for  the 
New  York  City  markets  and  in  a  few  home  gardens. 
Requires  a  deep,  sandy  loam  soil,  a  regular  supply  of 
moisture,  and  a  long  growing  season  for  the  production 
of  long,  smooth,  slender  roots. 

SEASON 

Midseason  to  late  in  maturity,  the  majority  of  roots 
reaching  1%  inches  (3.7  em.)  in  50  to  70  days  from 
date  of  emergence  of  seedlings  from  soil  when  grown 
as  an  early-spring  or  early-fall  crop  in  the  Northern 
States,  and  in  70  to  90  days  as  a  late-winter  to  early- 
spring  crop  in  the  Southern  States  and  California. 
To  reach  2  to  2%  inches  (5  to  6.3  cm.)  in  diameter  re- 
quired 60  to  80  days  from  date  of  seedling  emergence 
when  grown  as  an  early-spring  or  early-fall  crop  in 
the  Northern'  States,  and  80  to  100  days  as  a  late- 
winter  to  early-spring  crop  in  the  Southern  States  and 
California  and  as  a  late-fall  crop  in  the  Northern 
States. 

PLANT  24 

Large;  when  roots  reach  2  to  2%  inches  in  diameter 
(5  to  6.3  cm.)  the  average  weight  ranges  from  about 
17.5  ounces  to  24.5  ounces  (500  to  700  gm.),  depending 
on  the  length  of  the  root  and  the  condition  of  the 
foliage;  usually  18  to  24  inches  (45  to  60  cm.)  high  when 
grown  as  an  early-spring  crop  in  the  Northern  States, 
but  only  14  to  19.5  inches  (35  to  50  cm.)  when  grown 
as  a  fall  crop  in  the  Northern  States  or  as  a  late-winter 
to  early-spring  crop  in  the  Southern  States  and  Cali- 
fornia; average  spread  of  plant  ranges  from  1.2  to  1.7 
times  the  height,  with  the  relatively  wider  plants  pro- 
duced in  the  fall  in  the  Northern  States  and  during  the 
coolest  seasons  in  the  Southern  States  and  California. 

LEAVES 

(PI.  28) 

Numerous,  average  about  20,  but  may  range  from  15 
to  30,  depending  on  weather  conditions  prior  to  harvest; 
average  weight  about  10  ounces  (300  gm.),  but  may 

2<  For  discussion  of  the  effect  of  environment  on  plant  characters  see  p.  5. 


range  from  8  to  17  ounces  (230  to  500  gm.),  and  on 
certain  leafy  individuals  may  weigh  as  much  as  28 
ounces  (800  gm.);  constitute  from  40  to  60  percent  of 
the  total  plant  weight. 

BLADE 

Young  growth  typically  light  green  in  color,  about 
Calla  Green  (22  L4) ,  but  darkening  to  Art  Green  (22  L  7 ) 
and  Cedar  Green  (23  L  5)  with  increased  age  and 
relatively  soon  turning  to  a  solid  reddish  purple  and 
changing  through  54  L  4  to  55  H  6  and  56  L  3  as  the 
color  spreads  outward  from  midrib  and  veins  and  the 
leaves  attain  maturity.  Large,  average  length  of  6% 
to  10  inches  (16  to  25  cm.)  with  largest  leaves  produced 
in  Virginia;  average  width  of  4%  to  5%  inches  (12  to 
15  cm.)  with  a  length  to  width  ratio  of  1.7  to  1.9. 
Narrow  ovate  in  shape  with  rounded  or  slightly 
mucronate  tip;  slightly  tapered  base;  slightly  down- 
ward curved  midrib;  almost  flat  across  the  midrib; 
slightly  undulate  margin ;  entire  to  slightly  wavy  edge ; 
smooth  to  slightly  bullate  surface;  medium  to  large 
midrib  and  veins,  and  thick,  leathery  blades. 

PETIOLE 

Outside  or  convex  surface  of  petiole  bright  to  dark 
purplish  red  ranging  from  53  L  3  to  54  L  4  to  54  L  12 
to  55  L  12  from  base  to  blade  and  as  the  plant  matured; 
inside  or  concave  surface  of  petiole  usually  lighter 
purple  than  convex  at  any  point  or  stage  of  develop- 
ment with  some  plants  having  orange  or  gold  stripes 
(13  L  12)  along  the  margins.  Long,  average  length 
ranging  from  7  to  10%  inches  (18  to  27  cm.)  or  slightly 
longer  than  the  blade  and  20  to  30  times  as  long  as 
wide  (at  midlength) ;  wide,  averaging  five-sixteenths  to 
six-sixteenths  of  an  inch  (8  to  10  mm.)  in  width  at 
midlength  and  slight  gradual  increase  toward  base  and 
decrease  toward  blade;  from  1.04  to  1.20  times  as  wide 
as  thick.  Majority  quite  erect,  held  at  an  angle  of 
65°  to  80°  with  the  horizontal. 

NECK 

Neck  at  base  of  adherent  turgid  petioles  ranges 
from  1  to  2  inches  (2.5  to  5  cm.)  hi  diameter  and 
seven-eighths  to  2%  inches  (2.2  to  6.0  cm.)  in  length, 
usually  increasing  in  diameter  toward  the  base. 
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ROOT 

(PL  29) 

Grows  1  to  3  inches  (2.5  to  8  cm.)  of  root  above 
ground;  when  1%  inches  in  diameter  (3.8  cm.)  the  roots 
are  long  wedge-shaped,  but  as  they  reach  2K  inches 
(6  cm.)  in  diameter  the  long  portion  of  the  root  increases 
in  diameter  so  there  is  a  gradual  taper  toward  the  long- 
pointed  base  from  the  short-tapered  shoulder;  side 
roots  many,  varying  in  size  and  character  from  small, 
fibrous  to  large,  fleshy,  depending  upon  soil  type  and 
season,  emerging  from  two  shallow  depressions  on 
opposite  sides  of  the  root,  which  depressions  and  accom- 
panying side  roots  extend  above  the  ground  line; 
average  length  ranges  from  5%  to  16  inches  (15  to  40 
cm.),  depending  on  location  and  length  of  growing 
season,  although  8  to  12  inches  (20  to  30  cm.)  is  the 
usual  range;  average  weight  likewise  varies  widely 
according  to  size,  ranging  from  7  to  17.6  ounces  (200 
to  500  gm.)  with  most  of  the  averages  between  7  and 
10.5  ounces  (200  to  300  gm.);  40  to  60  percent  of  total 
plant  weight. 

Skin  around  crown  above  ground  soon  becomes 
russeted  or  rough,  and  as  this  corky  or  barklike  area 
develops,  it  changes  in  color  from  fight  tan  to  dark 
tan  (12  B  5  to  14  K  8),  and  as  it  cfiminislies  in  density 
toward  the  ground  line,  the  color  becomes  progressively 
clearer  and  darker  purple  (7  C  10  to  7  H  7  to  7  H  9). 
Below  ground  when  moist,  the  skin  color  is  brighter 
reddish  purple  (7  H  4  to  7  H  6),  which,  when  dry, 
becomes  very  dark  purple  (48  L  3). 

In  cross  section  the  root  is  flattened  or  slightly 
grooved  on  two  sides ;  usually  8  to  12  easily  distinguished 
zones  of  ligliter  and  darker  colors,  the  lighter  zone 
usually  indistinct  and  narrower  than  the  darker  and  in 
the  fall-grown  crop  barely  distinguishable;  in  color 
essentially  the  same  as  Detroit  Dark  Red,  although 
the  spring  crop  contains  more  purple  and,  therefore, 
resembles  the  color  of  Morse  Detroit. 


The  above-  and  below-ground  moist-skin  color  has 
the  same  range  as  Flat  Egyptian,  but  since  it  is  usually 
older  when  harvested,  the  darker  colors  are  more 
typical  of  marketed  roots. 

The  freshly  cut  flesh  color  of  spring-grown  crops  is 
alternately  zoned  with  light  purplish  red  (4  K  6)  and 
various  shades  of  purplish  red  (6  L  7  to  6  L  9).  In  the 
fall-grown  crop  or  when  more  uniformly  colored  roots 
are  produced,  the  lightest  zone  becomes  6  L  4  to  6  L  6 
and  the  darkest  7  L  4  to  7  L  6. 

SYNONYMS 

Early  Long  Blood,  Extra  Long  Dark  Blood,  Extra 
Long  Smooth  Dark  Blood  Red,  Improved  Extra  Long 
Dark  Blood,  Improved  Long  Blood,  Improved  Long- 
Blood  Red,  Improved  Long  Dark  Blood,  Improved 
Long  Dark  Blood  Red,  Improved  Long  Dark  Smooth 
Blood,  Improved  Long  Dark  Smooth  Red,  Improved 
Long  Red,  Improved  Long  Smooth,  Improved  Long 
Smooth  Blood  Red,  Improved  Long  Smooth  Dark  Red, 
Improved  Long  Smooth  Red,  Improved  Smooth  Long 
Dark  Red,  Large  Long  Blood,  Late  Blood,  Long  Black 
Red,  Long  Blood,  Long  Blood  Red,  Long  Dark  Blood, 
Long  Dark  Blood  Red,  Long  Dark  Red,  Long  Dark 
Red  Blood,  Long  Dark  Smooth,  Long  Red,  Long  Red 
Blood,  Long  Smooth,  Long  Smooth  Blood,  Long 
Smooth  Blood  Red,  Long  Smooth  Dark  Blood,  Long 
Smooth  Dark  Red,  Long  Smooth  Deep  Blood  Red,  Long 
Smooth  Red,  Mammoth  Long  Red,  New  Dark  Egyp- 
tian, Smooth  Long  Blood,  Smooth  Long  Dark  Blood. 

HISTORY 

Although  the  present  type  has  been  improved  by 
continued  selection,  the  long,  smooth  dark-red-fleshed 
type  of  beet  is  one  of  the  oldest  types  of  which  there 
are  any  printed  records  and  probably  was  introduced 
into  America  early  in  the  sixteenth  century  from 
France,   where  it  was  then   the  most  favored   type. 
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LONG  DARK  BLOOD  BEET 


Random  samples  of  prime  marketable  roots  of  a  uniform  strain  of  Long  Dar\  Blood  beet  as  grown  at 
(A)  the  Arlington  Experiment  Farm  in  spring  of  1934  and  (B)  at  Beltsville,  Md.,  in  spring  of  1935.     X  JU- 
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LONG  DARK  BLOOD  BEET 


^ 


B 


c 


Representative  leaves  of  the  same  strain  of  Long  Dar\  Blood  beet  grown  at  the  Arlington  Experiment 
Farm  (A)  in  1932,  (B)  in  1933,  and  (C)  in  1934,  showing  variation  in  size  and  shape  due  to  climatic  conditions. 
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FLESH  COLORS  OF  RED  GARDEN  BEETS 


Crosby  Egyptian 
spring-grown 


Crosby  Egyptian 
fall-grown 


Detroit  Dark  Red 
spring-grown 


Detroit  Dork  Red 
fall-grown 


Light  Red  Crosby 
fall-grown 


Long  Dark  Blood 
fall-grown 


L.C.C.  KRIEGER,  PINX. 


Cross  sections  of  beet  roots  of  different  color  types  showing  difference  in  relative 
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INDEX  TO  VARIETAL  NAMES 


[The  names  of  the  principal  or  standard  varieties  are  shown  in  capitals] 
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(See  Crosby   Egyp- 

(See  Crosby  Egyp- 

(See  Crosby   Egyp- 


Arlington  Strain  Crosby's  Egyptian.      (See  Crosby  Egyp- 
tian.) 
Asgrow  Wonder.     (See  Crosby  Egyptian.) 
Boston  Crosby.     (See  Early  Wonder.) 
Bright  Red  Crosby.     (See  Light  Red  Crosby.) 
Crosby.     (.See  Crosby  Egyptian.) 

CROSBY  EGYPTIAN   ___- 

Crosby  Egyptian.     (.See  Early  Wonder.) 
Crosby  Extra  Early.     (.See  Crosby  Egyptian.; 
Crosby's  Dark  Red  Egyptian.     (.See  Crosby  Egyptian.) 
Crosby's  Early.     (.See  Crosby  Egyptian.) 
Crosby's  Early  Blood  Turnip.     (See  Crosby  Egyptian.) 
Crosby's  Early  Dark  Red  Egyptian.     (See  Crosby  Egyp- 
tian.) 
Crosby's  Early  Egyptian.     (.See  Crosby  Egyptian.) 
Crosby's    Early    Egyptian    Red    Turnip.     (.See    Crosby 

Egyptian.) 
Crosby's  Early   Egyptian  Turnip. 

tian.) 
Crosby's  Egyptian  Arlington  Strain. 

tian.) 
Crosby's   Egyptian   Blood  Turnip. 

tian.) 
Crosby's  Egyptian  Extra  Early.     (.See  Crosby  Egyptian.) 
Crosby's  Egyptian  Turnip.     (.See  Crosby  Egyptian.) 
Crosby's  Extra  Early  Egyptian.     (See  Crosby  Egyptian.) 
Crosby's  Extra  Large  Egyptian.     (See  Crosby  Egyptian.) 
Crosby's  Improved.     (See  Crosby  Egyptian.) 
Crosby's  Improved  or  Egyptian.     (See  Crosby  Egyptian.) 
Crosby's  Improved  Egyptian.     (See  Crosby  Egyptian.) 
Crosby's  Improved  Extra  Early  Egyptian.     (See  Crosby 

Egyptian.) 
Crosby's  Original  Egyptian.     (See  Crosby  Egyptian.) 
Dark  Red  Egyptian.     (See  Crosby  Egyptian.) 
Dark  Red  Egyptian.     (See  Flat  Egyptian.) 
Dark  Red  Egyptian  Crosby's.     (See  Crosby  Egyptian.) 
Dark  Red  Egyptian  Turnip.     (See  Flat  Egyptian.) 
Detroit.     (See  Detroit  Dark  Red.) 
Detroit  Blood.     (See  Detroit  Dark  Red.) 
Detroit  Blood  Red.     (See  Detroit  Dark  Red.) 
Detroit  Blood  Turnip.     (See  Detroit  Dark  Red.) 
Detroit  Dark  Blood  Turnip.     (See  Detroit  Dark  Red.) 

DETROIT  DARK  RED   

Detroit  Dark  Red  Blood.     (See  Detroit  Dark  Red.) 
Detroit   Dark   Red   Blood   Turnip.     (See   Detroit    Dark 

Red.) 
Detroit  Dark  Red  Turnip.     (See  Detroit  Dark  Red.) 
Detroit  Early  Dark  Red.     (See  Detroit  Dark  Red.) 
Detroit   Early   Dark   Red   Turnip.     (See   Detroit    Dark 

Red.) 
Detroit  Red.     (See  Detroit  Dark  Red.) 
Detroit  Red  Turnip.     (See  Detroit  Dark  Red.) 
Earliest  Dark  Red  Egyptian.     (See  Flat  Egyptian.) 
Early  Blood  Red  Market.     (See  Crosby  Egyptian.) 
Early  Crosby.     (See  Crosby  Egyptian.) 
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Early  Crosby's  Egyptian.     (See  Crosby  Egyptian.) 
Early  Dark  Egyptian.     (See  Flat  Egyptian.) 
Early  Dark  Red  Egyptian.     (See  Flat  Egyptian.) 
Early  Dark  Red  Flat  Egyptian.     (See  Flat  Egyptian.) 
Early  Egyptian.     (See  Flat  Egyptian.) 
Early  Egyptian  Blood  Turnip.     (See  Flat  Egyptian.) 
Early  Egyptian  Dark  Turnip.     (See  Flat  Egyptian.) 
Early  Egyptian  Turnip.     (See  Flat  Egyptian.; 
Early  Detroit.     (See  Detroit  Dark  Red.) 
Early  Flat  Egyptian.     (See  Flat  Egyptian.) 
Early  Flat  Red  Egyptian.     (See  Flat  Egyptian.) 
Early  Large  Egyptian.     (See  Flat  Egyptian.) 
Earlv  Long  Blood.     (See  Long  Dark  Blood.) 

EARLY  WONDER 

Eclipse.     (See  Light  Red  Crosby.) 
Egyptian.     (See  Flat  Egyptian.) 
Egyptian  Blood  Turnip.     (See  Flat  Egyptian.) 
Egyptian  Crosby's.     (See  Crosby  Egyptian.) 
Egyptian  Crosby's.     (See  Light  Red  Crosby.) 
Egyptian  Crosby's  Improved.     (See  Crosby  Egyptian.) 
Egyptian  Dark  Red.     (See  Flat  Egyptian.) 
Egyptian  Dark  Red  Turnip.     (See  Flat  Egyptian.) 
Egyptian  Early  Dark  Red.     (See  Flat  Egyptian.) 
Egyptian  Extra  Early.     (See  Flat  Egyptian.) 
Egyptian  Turnip.     (See  Flat  Egyptian.) 
Egyptian  Turnip  Rooted.     (See  Flat  Egyptian.) 
Extra  Early  Crosby's  Egyptian.     (See  Crosby  Egyptian.) 
Extra  Early  Dark  Egyptian.     (See  Flat  Egyptian.) 
Extra  Early  Dark  Red  Egyptian.     (See  Flat  Egyptian.) 
Extra  Early  Dark  Red  Flat  Egyptian.     (See  Flat  Egyp- 
tian.) 
Extra  Early  Detroit  Dark  Red.     (See  Detroit  Dark  Red.) 
Extra  Early  Egyptian.     (See  Flat  Egyptian.) 
Extra  Early  Egyptian  Blood  Turnip.     (See  Flat  Egyp- 
tian.) 
Extra  Early  Egyptian  Flat.     (See  Flat  Egyptian.) 
Extra  Early  Egyptian  Red  Turnip.     (See  Flat  Egyptian.) 
Extra  Early  Egyptian  Turnip.     (See  Flat  Egyptian.) 
Extra  Early  Flat  Egyptian.     (See  Flat  Egyptian.) 
Extra  Long  Dark  Blood.     (See  Long  Dark  Blood.) 
Extra  Long  Smooth  Dark  Blood  Red.     (See  Long  Dark 

Blood.) 
Ferry's  Crosby.     (See  Light  Red  Crosby.) 

FLAT  EGYPTIAN 

Good  for  All.     (See  Detroit  Dark  Red.) 

Improved  Crosby's  Egyptian.     (See  Crosby  Egyptian.) 

Improved  Detroit.     (See  Morse  Detroit.) 

Improved  Detroit  Dark  Red.     (See  Detroit  Dark  Red.) 

Improved  Early  Egyptian.     (See  Flat  Egyptian.) 

Improved  Egyptian.     (See  Flat  Egyptian.) 

Improved  Extra  Early  Egyptian.     (See  Flat  Egyptian.) 

Improved   Extra  Long   Dark   Blood.     (See  Long   Dark 

Blood.) 
Improved  Long  Blood.     (See  Long  Dark  Blood.) 
Improved  Long  Blood  Red.     (See  Long  Dark  Blood.) 
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Improved  Long  Dark  Blood.     (See  Long  Dark  Blood.) 
Improved    Long    Dark    Blood    Red.      (See    Long    Dark 

Blood.) 
Improved  Long  Dark  Smooth  Blood.     (See  Long  Dark 

Blood.) 
Improved   Long   Dark   Smooth   Red.     (See  Long   Dark 

Blood.) 
Improved  Long  Red.     (See  Long  Dark  Blood.) 
Improved  Long  Smooth.     (See  Long  Dark  Blood.) 
Improved  Long  Smooth  Blood  Red.     (See  Long  Dark 

Blood.) 
Improved   Long  Smooth   Dark   Red.     (See  Long   Dark 

Blood.) 
Improved  Long  Smooth  Red.     (See  Long  Dark  Blood.) 
Improved   Smooth   Long   Dark    Red.     (See   Long    Dark 

Blood.) 
Large  Long  Blood.     (See  Long  Dark  Blood.) 
Late  Blood.     (See  Long  Dark  Blood.) 

LIGHT  RED  CROSBY 

Long  Black  Red.     (See  Long  Dark  Blood.) 

Long  Blood.     (See  Long  Dark  Blood.) 

Long  Blood  Red.     (See  Long  Dark  Blood.) 

LONG  DARK  BLOOD 
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Long  Dark  Blood  Red.     (See  Long  Dark  Blood.) 
Long  Dark  Red.      (See  Long  Dark  Blood.) 
Long  Dark  Red  Blood.     (See  Long  Dark  Blood.) 
Long  Dark  Smooth.     (See  Long  Dark  Blood.) 
Long  Red.     (See  Long  Dark  Blood.) 
Long  Red  Blood.     (See  Long  Dark  Blood.) 
Long  Smooth.      (See  Long  Dark  Blood.) 
Long  Smooth  Blood.     (See  Long  Dark  Blood.) 
Long  Smooth  Blood  Red.     (See  Long  Dark  Blood.) 
Long  Smooth  Dark  Blood.     (See  Long  Dark  Blood.) 
Long  Smooth  Dark  Red.      (See  Long  Dark  Blood.) 
Long  Smooth  Deep  Blood  Red.     (See  Long  Dark  Blood.) 
Long  Smooth  Red.      (See  Long  Dark  Blood.) 
Mammoth  Long  Red.      (See  Long  Dark  Blood.) 

MORSE  DETROIT 

New  Crosby's  Egyptian.     (See  Crosby  Egyptian.) 
New  Dark  Egyptian.     (See  Long  Dark  Blood.) 
Nuttings  Gem.      (See  Early  Wonder.) 

OHIO    CANNER 

Perfected  Detroit.      (See  Ohio  Canner.) 
Short  Top  Detroit.      (See  Morse  Detroit.) 
Smooth  Long  Blood.      (See  Long  Dark  Blood.) 
Smooth  Long  Dark  Blood.      (See  Long  Dark  Blood.) 
Strawberry.     (See  Light  Red  Crosby.) 
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